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Title & Document Type: 184A/B Oscilloscope Operating and Service Manual 
Manual Part Number: 00184-90904 
Revision Date: February 1977 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFICATION 

Hewlett-Packard Company certifies that this instrument met U:s published 
specifica tions at the time of shipment from the factory. Hewlett-Packard 
Company further certifies that its calibration m asuremetits are traceable 
to the United States National Bureau of Standaids, to /fie extent allowed 
by the Bureau^s calibration facility, aiid to the calibrat/bn facilities of other 
International Standards Orf?,dnization mimberj. / 



WARRANTY ANO ASSISTANCE 






This Hewlett-Pncrkard product is^/warranted against defects in matenalw 
and workmanship for a period of one yt*ar from the date of shipment. 
Hewlett-Packard will, at its option, repair or replace products which prove 
t(i be defective durihg the w period provided they are returned 

to Hewlett-Packard, and provided the preventive maintenance procedures 
in this manual are followed. Repairs necessitated bv misuse of the product 
are not covered by this warranty: NO OTHER WARRANTIES ARE EX- 
PRESSED OR IMPLIED, INCLUDING, BUT NOT IJMITEI) TO, THE 
r^PUKI) WARRANTIES OK MERCHANT-ABILITY AND FITNESS 
FOR A PAKTICUI-AR PURPOSE HEWI.EIT-PACKARD IS NOT 
LIABI.E FOR CONSECiUENTIAL damages. 

Service contracts or customer assistance agreements are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and 
Service Office. Addresses are provided at the back of this manual. 
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OPERATING AND SERVICE MANUAL 



MODEL 184A/B 
OSCILLOSCOPE 

I 

(Including Options 003, 005, and 580) 



SERIAL NUMBERS 

This manual applies directly to instruments with serial 
numbers prefixed 1440A (184A) and 1449A (184B). 

With changes described in Section VII, this manual also 
applies to instruments with serial numbers prefixed 
1228A through 1435A. 

!■ • ■ 

'I 

For additional important information about serial num- 
bers, see INSTRUMENTS COVERED BY MANUAL in 
Section 1. 
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Th0 following gamnf $aMy pncautlons must be olmned durliig ell phaOes ajt operation, service, 
and repair of this Instrument. Failure to comply with tl^bie precautions cjr with specific warnings 
elsewhere In this manual violates safety standards of design,] ir^nutacture, arlid Intended use of the 
Instrument. Hewlett-Packard Company assumes no liability Jot\ the custdmer's failure to comply 
with these requirements. i 

' ' , , ■ ' ■ I — , ■ ■ ■ ■ 

GROUND THE INSTRUMENT. 

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical 
ground, The instrument is equipped, with a .three-conductor ac power cable, Thd power cable 
must either be plugged into an approved three-contact electrical outlet or used with a three-contact 
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground 
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet 
Internadonal Electrotechnical Commission (lEC) safety standards, 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE. 

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any 
electrical instrument in such an environment constitutes a definite safety hazard. 

KEEP AWAY FROM LIVE CIRCUITS. 

Operating personnel must not remove instrument covers. Component replacement and internal 
adjustments must, be made by qualified maintenance, personriel. Do not replace components with 
power cable connected. Under certain conditions, dangerous . voltages may exist even with the 
power cable removed) To avoid injuries, always disconnect power and discharge circuits before 
touching them, / . 

DO NOT SERVICE OR ADJUST ALONE. 

Dp not attempt internal service or adjustrrient unless another person, capable of rendering first aid 
and resuscitation, is present. 

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT. 

Breakage of the Cathode-ray Tube (CRT) causes a, high-velocity scattering of glass fragrnenfs (implosion). 
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall 
be done, only by qualified maintenance personnel using approved safety mask and gloves. 

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. 

Because of the danger of introducihg additional hazards, do not install substitute parts or perform 
any uhauthorized modification to . 'the instrument. Return the instrument , to a Hewlett-Packard 
Salefe and Service Office for service and repair to ensure that safety features are maintained. 

DANGEROUS PROCEDURE WARNINGS. 

Warnings, such as the example below, precede potentially dangerous procedures throughout this 
mandai. Instructions contained in the warnings' must be followed, 

^^^RNINgJI 

Dangerous Voltages, capable of causing death, are present in this instrument. 

Use extreme caution when handling, testing, and adjusting. 
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. GENERAL, INFORMATION , 

■"■■'V..., , ; ‘ "'Ar; , ■- v;v:v ■ A 

INTRODUCTION. , ■ '’"'Ai:;, ,, 1^9;v\;li4odel 184^ 

’ xyi'.' 'a- bisMt-jn, til^ stand;;{i,tjpnvenien^ handle 

1-2. This Jftanual provide ahd ' sei'vice on top, i)hd feet pitouhfed on both ''bottom aiid rear 

niforihation for Heyirlett-Packar’di^^^ 184 A arid • t v, for either bfenph 






1^1. INTRODUCTION- 



184fe''Osdlloscppe8/^ Tlie, manual- , ."V^ _ , . „ a,'. 

, eight secttejais, e^^^ co^imng a specific to^d M in^l)t:Urpent 

aspect tvf the JhBtvument/ Airscfiematics^a^^^ a bifilt,-in tilt stand knd bottOm"moui;<t^^^^ feet. It 

dt thevJteia^ the rhanvial and can be unhilch^d, and || may bk bench okbrtiited or racfe mounted'^^!^^^ 1-3 
used ,ior,.\-^terence wbife': ,fi?acling ^ ^^i*be. ' '^^'Vlprovides^lie outlMe;d^ 'i'"" 



tnahua 



'v; ' Aiyiv^Model m184A/R'i, has sbli^hstate ' 'circuitry 

‘ ‘ I ■ thrkd'ghout for.'' miniihuhv size knd ■ weightV,.with 

1-3. section ' contains^ ;wlete .ps^ ; , : ^niaKimuhl : reliilbility. Power conSiikiptioh; i with 

specificat^^ a description ol fijatures, warranty, : plug-ins^ jWMess 'f;hOn llfii- ^ line 

, inf ormatidh,’ , data for manual tu>d instrijhnent voltOge. Tfie Jnstruim^^ is' edavecto^^ and 

ii'l4.tntifi/»4itmn in fttirmnlitin I'Pfij'irdi ni? fW'Ofr'r-JKDrif'S i .'I - i i.l.' »ai S' , / ti'tJ’i.: 



idsnfilication, and information regarding accessories 
available for use with the inSfcrhmehtvV 






‘ 1 > 4 . iNSTl^tjMENT DESCRIPTION. 

1-5; The Mod<?l.^W 1-i) is. a soliclisUte, 

lighiwdght labbratory and genenfi-purpose variable 
persistence storage oscilloscope with plug-fn capa- 
bilitiea: Th^j designed to display 

complex: high fWpency v^av^eforihs and to measure 
aitdrfiating and direct-eurn nt ^^oltages. Complete 
instrumr^iit ^8^ are giyen in table 1-1. 

■ '• • ' ■ I; 

.1-6. The oijoiiloscope haA a higl; fjpded 

coipbjned ^ith a bright,' easily viewed, CRT 
display.! Operating in the> FAST mode, the 
instriifeent has a writing speed of 100 cm/usec or 
greater. Display brightness is 50 foot lamberts or 
more at this speed. This provides a bright visual 
display to simplify the measurement of low duty 
cycle signals. 

1-7. The variable beK’sii>tence capability is 

especially us~Tul for viewing slow-speed signals. 
Adjustment of persistence time can provide 
viewing of a complete trace with fading sufficient 
to ’prevent interference with the next traeje. The 
display persistence can readily be adjusted to 
eliminate flicker and still provide high resolution. 

’ ■ ‘ J;. 

1-6. The storage feature of Model 184A/B can be 
used lo^ store single-shot occurrences for later 
vievidag or photographing. Comparison o/ wave- 
forms can be iiccomplished by storing several 
separate occurrences and later viewing them 
simultaneously. 



designed to;;; oper;ife within;/; ;speciticptions at 
teiftperatures Wtween 0"C aiid::. 55‘’C with up to 

95% relative kun^idity at 4()''C. ' ' ■ 

’ ■ > ' ' ' . ’■ 

■ . . ' ‘Vi 

M2. All pbWer supplies, a calibrhW, horizon^ 
■amplifier, ; 'gate amplifier, variable,; 

) storage trir^iiuitry and the CK3^ are cV)ntained in 
the instrumii‘nt- Operation at either ll5y dr 230V 
ac is selectable by a switch located on the rear 
panel pi the dstdlloscope. 

l-bl* The. /Model lS4A/B is designed to operate 
with a numbi^^r of different plug-ins wi.th^ real-time 
bandwidth.4 up to 100 MHz and sampling band- 
widths up to 18 QHz. Presently available plug-ins 
provide a wide choice of operating capabilities 
such as wide bandwidth, dual or four channel 
operation, high sensitivity; differential offset, 
single ot delayed sweeps, and sampHrag or time- 
domain r( Ifectometer operation. 

1-14. To facilitate servicing, the modular power 
supply may be disconnected and removed from 
the instrument for access to all components. It 
may also be operated from the built-in extender 
cable to simplify and .speed up maintenance. 

1-15. A calibrator pr.^' Jdes r. square-wave signal 
of approximately 1 kHz wrdi a risetime of less 
than 3 usee. The calibrator output is available at 
the front panel at lOV p-p with an accuracy of 
±1%. The signal may be used to check horizontal 
and vertical deflection factors and to compensate 
divider probes. 

1-16. The oscilloscope horizontal amplifier accepts 
sweep signals from the time base plug-in or an 
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General Information 

external source. The external input bandwidth is 
dc to 5 MHz, dc-coupied, and 5 Hz to 5 MHz, de- 
coupled. , 

1-17. External outputs are provided through four' 
rear panel mounted BNfc connectors for coupling plug- 
in derived signals to external equipment. Since 
these outputs are dependent upon the plug-ins 
, utilized, the appropriate plug-in operating and ^ 
service manual should be relented to for identi- 
fication of the output signals available. The 
output amphfiers can supply 3 mA, and will drive 
impedances as low as 1000 ohms without distortion. 

, 118. Connection for iuput of an external signal 

for intensity modulation (Z>axis input) is also 
pro dded at the rear panel. A signal of approxi- 
mately +2V, 5«)-ns .pulse width (^10 MHz cw) 
will blank a truce of normal intensity. The input ^ 
resistance is 5100 ohms. 

] -1 9. Pushbutton selection of operating modes , 
provides a choice or fast or standard writing speeds 
for storage and variable persistence operation or 
conventional, ndnstorage, oscilloscope display. In 
addition, stored signals may bo quickly erased by 
pushbutton operation. . , 

■ V 

1-20. A continously variable persistence control 
allows adjustment of trace storage time for 
monitoring constantly changing slow speed signals. 
This permits establishing* the optimum display 
compromise between flicker and response to new 
signals. Thus, the trace may be made to , remain 
long enough to evaluate an entire waveform, yet 
fade fast enough to eliminate confusion with 
subsequent signals. 

1.21. DICTIONS. 

1-22. Standard options are Modifications installed 
on HP instruments at the factory and are available on 
request. The following options extend the usefulness 
of Model 184A/B: 

OPTION 003. This option is available to allow the in- 
strument to operate from a 100V/200V primary 
power source. Option (X)3 injjtruments are the same 
as standard instruments except that assembly A1 and 
transformer AlTl are replaced. Refer to Section VI 
for details. 

OPTION 005. This option offers a fast storage CRT 
and viewing hood. Change table 1-1, specifications, 
to read: Storage Writing i?5peed, Fast (Option 005); 
400 cm/usec (to be viewed using a hood 10104A). 

In paragraph 5-39, step t, change the frequency to 34 
MHz. In paragraph 5-39, step u, add: and set MAG- 
NIFIER to X5. Refer to Section VI for the HP Part 
No. for the Option 005 CRT and viewing hood. | 

' 1-2 






* Model 184A/B 

OPTION 580; This option replaces instrument bot- 
tom covers (MP4, MP5, and MP76) with special 
covers that conform to. CSA standards. Refer to 
Section VI for details. 

1-21 INSTRUMENTS COVERED BY 
MANUAL 

1-24. Attached to the instrument is a serial number 
plate. The serial number is in the form: OOOOAOOOOO. i 
It is in two parts; the first four digits and the letter 
are the serial prefix and the last five digits are the 
suffix. The prefix is the same for all identical instru- 
ments; it changes only when a change is made to the 
instrument. The suffix however, is assigned sequenti- 
ally and is different for each instrument. The contents 
of this manual apply to instruments with the serial 
number prefix(es) listed under SERIAL NUMBERS 
on the title page. , 

1-25. An instrument manufactured after the printing 
of this manual may have a serial number prefix that 
is not listed on the title page. This unlisted serial; 
number prefix indicates the instrument is different 
from those described in this manual. The manualTor 
this newer instrument is accompanied by a yellow 
Manual Changes supplement. This supplement con- 
tains "change information" that explains how to adapt 
the I lanual to the newer instrument. 

1-26. In addition to chanj^e information, the supple- 
ment may contain information for correcting errors in 
the manual. To keep this manual as current and ac- 
curate as possible, Hewlett-Packard recommends that 
you periodically request the latest Manual Changes 
supplement. The supplement for this manual is identi- 
fied with the manual print data and part number, 
both of which appear on the manual title page. Com- 
plimentary copies of the supplement are avaUable 
from Hewlett-Packard. 

1-27. For information concerning a serial number 
prefix that is not listed on the title page or in the 
Manual Changes supplement, contact your nearest 
Hewlett-Packard office. 





1-28. ACCESSORIES FURNISHED. 



1-29. Model 184A/B is provided with two filters: 
a screen mesh interference reduction contrast filter, 
and a blue plastic contrast filter. Either filter snaps 
into place under the light shield to provide greater 
contrast and improved viewing under ambient light 
conditions. The filter may be removed if preferred. 
The nletal screen mesh filter provides RFI reduction; , 



1-30. A detachable power cord is supplied with each 
instrumenf The three-conlductor' power cord and in- 
strudien^ if;eceptacle confojrm to International Ele<H 
trotechnit^al Commisiiioh (IEC)(safety stand.ardA. 
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Genoral Information 



Table Model I84A/B Specifications 



dATHODE-RAY TUBE AND CONTROLS 

TYPE: post-accelerator storage tube; aluminized 
P31 phosphor. 

GRATICULE; 8 x 10 div internal graticule/ 0.2-div 
subdivisions on major axes. 1 div = 0.95 cm. 8 x 10 
div internal graticule superimposed in center of 
normal scope graticule (for fast writing speed 
mode). 1 div = 0.475 cm. Front panel adjustment 
aligns trace with graticule. 

BEAM FINDER; returns trace to CRT screen regard- 
less of setting of horizontal or vertical controls, 
excluding XIO magnification. 

INTENSITY MODULATION; approx +2V, >50-ns 
pulse width (<1() MHz sine wave) blanks trace of 
normal intensity. Input R, 5000 ohms. 

MAXIMUM INPUT: t2()V (dc + peak ac). 

WRITING MODES; conventional (nonstorage), stan- 
dard and fast (va,ri*^ble persistence and storage). 
Pressing SJORE and either Sf?}) or FAST provides 
maximum persistence with lloodguns offfor ready- 
to-write state. CRT will remain primed and ready 
to write for >10 min in STD/ST()RE and >30 sec 
in FAST/STORE. 

PERSISTENCE 

CONVENTIONAL: natural persistence of P31 (ap- 
prox 40 usee). 

VARIABLE: from <50 ms, to >| min. 

STORAGE WRITING SPEED 

STANDARD: >0.2 cm/usec; 

FAST: >100 cm/usec. 

BRIGHTNESS 

STANDARD; >342.(> cd/m^lOO fl). 

FAST: >173.3 cd/m'-^ (50 11). 

STORAGE TIME 

(at +22'^C. May vary with wide temperature changes.) 

STANDARD WRITING SPEED; variable from >l min 
at normal intensity to >10 min at reduced bright- 
ness. 

FAST WRITING SPEED: variable from >10 sec at 
normal intensity to >31' sec at reduced brightness 

ERASE; manual; pushbutton erasure takes approx 
300 my. 

HORIZONTAL AMPLIFIER 

EXTERNAL INPUT 

Bfinctwidth: decoupled dc to 5 MHz, ac-coupled, 
5 Hz to 5 MHz. 

Deflection Fcctor: 1 V/div in XI; 0.2 V/div in X5; 
0.1 V/div in XIO; accuracy *5%. 

Dynamic Range: ±20V. 

Maximum Input: 600 Vdc (ac-coupled input). 

Input RC: approx ,1 megohm shunted ^y approx 
30 pF. 



INTERNAL SWEEP 

Magnifier; X5, XIO; accuracy, ±5% (with 3% ac- 
curacy time base). 

GENERAL 

CALIBRATOR 

Type: apprpx 1-kHz square wave, 3 usee risetime. 

Amplitude; lOV p-p into >1 megohm; accuracy, 

± 1 %. ■ 

OUTPUTS: four rear panel emitter follower outputs 
for main and delayed gates, main and delayed 
sweeps, or vertical and horizontal outputs when 
used with TDR/sampling piug-ins. Maximum cur- 
rent available, ±3 mA. Will drive impedances >1000 
ohms without distortion. 

WEIGHT (without plug-ins). 

Model 184A (Cabinet): net, 10.9 kg (24 )h); 
shipping, 15 kg (33 lb). 

Model 184B (Rack); not 11.8 kg (26 lb); 
shipping, 17.2 kg (38 lb). 

OPERATING ENVIRONMENT; temperature 0° to 
+55"C (+32'^F ,to +130"’F); humidity, to 95% relative 
humidity at 4C”C; altitude, to 4600 m (15 000 ft); 
vibration, vibrated in three planes for 15 minutes 
each with 0.254, mm (0.010 in.) excursion, 10 to 
55 Hz.' ' 

POWER: 115V or 230Y +10%, 48 to 440 Hz, 115 
watts at normal line^iih plug-ins. Maximum main- 
frame power, 225 VA/ )' 

DIMENSIONS: ' 

184A; 200 mm wide, 289 mm high, 540 mm deep 

I behind panel (7-7/8, n -3/8, 21 1/4 inches). 

184B: See outline drawing. , , 
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ACCESSORIES FURNISHED; detachable power 
cord; metal mesh contrast filter, blue plastic con- 
trast filter; two probe holders and rack mounting 
hardware are I supplied with Model I84H. 
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General Infprraation i 

) 

1-31. Model 184B is supplied with all parts and 
hardware required for rack mounting. Refer to 
Section II of this manual for installation information. 

1-32. Two probe hangers are furnished with each 
oscilloscope. Model 184A hangers are factory in- , 
stalled while probe hangers for the Model 184B are , 
furnished for user installation. ' , , 

1-33. AVAILABLE ACCESSORIES. 

1-34. MOBILE TEST STANDS. V; 

1 -35. Hewlett-Packard Testmobiles provide ease 
and convenience for moving 1 80-system oscilloscope.s 
to different test locations. Testrnobiles can also be 
equipped to provide extra storage spaces for plug-ins 
and ac(;essories, v^^hich in<Toases test bench working 
area. 

1-36. CAMERAS. 

1-37. The HP Model 197A is a general purpose cam- 
era with an electronic shutter. It can be ordered with 
an 'jitraviolet light which illuminates internal grati- 
cules. The film back can be moved through II detentecl ■ 
positions for multiple exposures and the .continuous 



Model 184A/B 

reduction ratio allots the entire film area to be used. 
Model 197A is supplied with a Pfdaroid'^^’^ pack film 
back for Type 107 film. Interchangeable backs on , 
Model 197A allow selection of Graflok'’’ 4- by 5-inch 
(Model 10352A): ' 

1-38, The HP Model 123A with I()369A Adapteir is 
an economical, easy-to-use camera for general pur- 
pose oscilloscope photography which uses standard 
Fplaroid'"^ flat-pack self processing film. Most oscil- 
loscope- photographic applications can be solved with 
this e{u>n()mica!,camt-ra. 

1-39. SERVICE EQUIPMENT. 

i"10; The plug-in hoard extender (HP Part No. 
0()!Hl-b(ir)I3) raises pulse circuit board A8 for tnmble- 
shooiing. it is (\ssentim for troubh'«hooting AH in 
Model IH^IB instrum<?nts. 

1-41. OTHER ACCESSORIES. 

) 

1-42. (’ameras, probes, viewing hoods, termina- 
tions and other accessory items are availabje lor 
specirdi/ed re(iuiren’H*nts. Information on th(‘se and 
the above described a(!(ress(>ries may be obtained 
froni HP Hides/Servii'e olTict's listed in the rear of 
this manual. ’ 
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2-1 INTRODUCTION. 



Installation 

SECTION II 
INSTALLATION 

2-11. PREPARATION FOR USE. 



2-2. This section contains instructions for perform- 
ing an initial inspection of the Model IH4A/B. Instal- 
lation procedures and precautions are presented in 
step-by-step order. The procedures for making a 
claim for warranty repairs and for repacking the in- 
strument for shipmen t are also described in this 
section. 

2-3; INITIAL INSPECTION. 

2-4. The instrument was inspected mechanically 
and electrically before shipment. Upon receipt, in- 
spect it for damage that may have occurred in transit. 
Check for broken knobs, bent or broker^ connectors, 
and dents or scratches. If damage is foUnd, refer to 
the claims paragraph in this section./ Retain the 
packing material for possible future use. 

2-5. Check the operation of the instrument im- 
mediately after receipt. Refer to Section V for the 
performance check procedure. The performance check 
will determine whether or not the instrument is oper- 
ating properly. If the instrument does not operate 
properly, refer to the claims paragraph in this section. 

2-6. CLAIMS. 

2-7. The warranty statement applicable to this in- 
strument is printed inside the front cover of this 
manual. If physical damage is found or if operation 
is not as specified when the instrument is received, 
notify the carrier and nearest HP Sales/Service 
Office immediately (refer to the list in back of this 
manual for addresses). The HP Sales/Service Office 
will arrange for repair or replacement without 
waiting for settlement of the claim with the carrier. 

2-8. REPACKING FOR SHIPMENT. 

2-9. If the Model 184A/B is to be shipped to an HP 
Sales/Service Office for service or repair, attach a tag 
showing owner (with address), complete instrument 
seriuj number, and a description of the service re- 
quired. 

1 ' ' ' 

2-10. Use the original shipping carton and packing 
material. If the original packing material is not 
available, the HP Sales/Service Office will provide 
information and recommendations on materials to 
be used. 



2-12. POWER REQUIREMENTS. The standard 
Model 184A/H requires a 115V or 250V ±10%, single- 
phase, 48 to 440 Hz power source capable of supply- 
ing 225 VA maximum or approximately 1 15 watts 
at normal line voltage with plug-ins installed. 



I CAUTION I 

Before applying power, check the rear 

panel slide switch for proper position, 

(115 or 250). 

2-13. 115V Op«ratlon. This instrument, as shipped, 
is ready for operation on 115 Vac. Before applying 
power, check the rear-panel slide switch, labeled 
SEIjECTOK, for proper position. It should he set so 
the legend 115 is visible. Check the fuse to determine 
that it is the proper value to provide protection for 
115V operation of the instrument. 

2-14. 230V Operation. If the instrument is to be 
operated from a 250 Vac power source, set the rear- 
panel SEIiECTOK slide switch to 250.^ Replace the 
fuse with the proper value for 250V op^^!r;Ution. , 

'■ ■ \ 

2-15. THREE-CONDUCTOR POWER CABLE. This^ in- 
strument is equipped with a three-conductor power 
cable that, when connected to an appropriate;Tipcep- 
tacle, grounds the instrument through the offset pin. 
The power cable required depends on the ac input 
voltage, and the country in which the instrument is 
to he used. Figure 2-1 illustrates the standard power 
receptacle (wall outlet) configurations that are used 
throughout the United States and in other countries. 
The HP part number shown adjacent to each recep- 
tacle drawing is the part number for a powe^' cable 
equipped with a mating plug for that receptacle. If 
the appropriate power cable is not included with the 
instrument, notify the nearest Hewlett-Packard Sales/ 
Service Office and a replacement cable will be pro- 
vided. 

2-16. INSTRUMENT MOUNTING. Model 184A is in 
tended for bench use. It has a built-in tilt stand and 
leet mounted on both bottom and rear for bench or 
upright operation. Model 184B is intended for either 
bench or rack use. It has a built-in tilt stand and feet 
mounted on the bottom for bench use. It may be rack 
mounted as described, below. 





Figure 24, Power Receptacles 



2-17. Bench U*e. To use the tilt stand, lift the front 
oi' the instrunient or place it vertically on the rear 
I'eet. The tilt stand is folded and locked into place 
against the cabinet bottom cover. Mold the instru- 
ment steady and squeeze the two tilt stand legs 
'together to release them from the lock. Pull the stand 
toward the front of the instrument. When fully for- 
ward, release the legs and they will lock into posi- 
tion. The tilt stand will support the instrument 
with the front elevated. 

2-^18. Rack Mounting. A kit for converting the 184B 
to a rack mount configuration is supplied with each 
instrument. Instructions for making the conversion 
are given below: see figure 2-2 for parts identifica- 
tion. ■ 

a. Detach tilt stand by pressing it away from 
front feet. Remove all plastic feet by depressing 
metal button and sliding feet 1‘ree. 

b. Remove aluminum trim strip from each side 
of instrument with thin-blade tool.' 

c. Attach rack mounting flange in space 
where trim strip was removed (use screws provided 
with kit): Large notch of flange should be positioned 
at bottom of instrument. 
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2-19. INSTRUMENT COOLING. This instrument does 
pot ’ Require forced-air^'ooling: ;;^^ operated at 
room temperatiire or between f) and +5r> degrees C. 
Normal air circulation will maintain a' reasonable 
operating temperature v/ithin the instrument. 

2-20. Perforations in the covers provide for the 
re<|uired air flow. Do not obstruct them. Provide 
several inches of clearance around the top, rear and 
sides. Adequate air flow from the bottom of the 
instrument is provided by the mounting feet. 

2-21. CONTRAST FILTER. 

2-22. The contrast filters are designed to be easily 
removed from the CRi' bezel. iJse of a contrast filter 
provides comfortable viewing when the instrument 
is operated in normal and high ambient light. 

2-28. The contrast filter is located behind the light 
shielcj. When a camera is attached for use, removal 
of the filter may be desirable. 

2-24. To remove the plastic light shield, squeeze 
it at midpoint at top and on bottom. Apply pn^ssure 
until upper and lower ears clear the slots in the bezel. 
Pull forward and remove. 

2-25. INSTRUMENT COMPATIBILITY. 

2-2f). Model 1H4A/H Oscilloscope is designed to 
operate with a wide variety of time base and vertical 
plug ins. Table 8-1 lists the plug-ins currently avail- 
able. 



NOTE 



IMug-ins specifically designed for use 
with the nOO-MHz Model , iH8A/H/C/D 
Oscilloscope will not fit into or operate 
in Model 1H4A/H. These plug-ins have a 
mechanical interlock which prevents 
their full insertion into Model 184A/H. 
Additionally, Model I84A/B does not 
supply the required operating power. 
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1. FOCUS. Adjusts writing beam for 
sharpest trace. 

2. STORE. Retains displayed signal at 
reduced intensity for long-time storage. 

3. CONV. Selects operation as a conventional 
nonstorage oscilloscope. 

4. STD. Operates CRT at normal writing 
rate with variable persistence. 

5. FAST. Operates CRT at maximum writing 
rate with variable persistence. Indicator 
light reminds that inner graticule must 
be used for measurement. 

C* ERASE. Removes stored or written 
displays. 

7. PERSISTENCE. Controls endurance time 

of displayed signal. ^ 

8. STORE TIME Increases or decreases 
length of time display is stored. 

9. TRACE align. Aligns trace with hori- 
zontal graticule. 

10. ASTIG. Adjusts roundness of writing beam. 

11. FIND BEAM. Returns display to on-screen 
when pressed. 



12. INTENSITY. Controls brightness of display. 

13. POSITION. Coarse adjustment of display 
horizontal position. 

14. FINE. Fine adjustment of display hori- 
zontal position. 

15. MAGNIFIER, Determines gain of hori- 
zontal ampHRer. 

16. PHASE/BANDWIDTH, ^^elects between 
normal full bandwidtli operation (BAND- 
WIDTH) and X-Y operation (PHASE). 

17. DISPLAY. Selects source of horizontal 
input signal. 

18. AC/DC. Selects ac or dc coupling of 
external horizontal input signal. 

19. EXT INPUT. BNC connector for coupling 
of external horizontal input signal. 

i 

20. LINE. Toggle switch (with indicator 
' light) for turning oscilloscope on and off. 

21. CAL. Provi/Jes 1-kHz square wave at lOV 
P'P- . 



Figure 3-1. Operating Controls and Connei^b^rs 
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SECTION III 
OPERATION 



3-1, INTRODUCTION. 

3-2. This section contains an explanation 
of instrument operating controls, the avail- 
able modes of operation, operator's checks 
and adjustments and, step-by-step operating 
instructions for moBt applications. ' 

3-3, GENERAL DESCRIPTION, 

3-4. Model 184A/B is a lightweight, variable- 
persistence, storage oscilloscope using plug-in vertical 
and horizontal modules. High and low voltage power 
supplies, a calibrator, the CRT, and circuitry for 
the variable persistence and storage operations are 
contained in the oscilloscope. A compartment for 
the horizontal and vertical plug-ins is located in 
the lower portion of Model 184A and in the right- 
hand portion of Model 184 B. In both models, the 
compartment is designed to accept the vertical 
plug-in on the left side and the horizontal plug-in on 
the right. The plug-in units must be locked together 
before being inserted into the compartment. The 
operating and service manuals for the plug ins 
contain the procedure for mating and installing 
the plug-ins. 

3-5, DEFINITIONS, 

3-6. Several words and phrases whose definit- 
ions may vary slightly from common psage are 



A. I )E [.AYED GATE OUTPUT. BNC connector for 
output of delayed gate signal to external equip- 
ment. 



B. MAIN GATE OUTPUT. BN(" connector for out- 
put of main gate signal to external equipment. 

C. Ground Connector. Provides chassis ground con- 
nection point. 

D. SELECTOR. Provides for external selection of 
line operating voltage. 

E. FUSE. 115V or 230V operation ac line fuse. 



F. Power Connector. 3-Wirc ac power line input. 



used ^^to describe the operation of Model 184A/B. 
The definitions of these words and phrases which 
apply to this instrument are: 

a. WRITE - To transform an input signal into 
a visual display on the CRT screen. 

b. PERSISTENCE - The length of time a 
single sweep written display remains visible on 
the CRT screen with intensity and sweep speed 
remaining constant. 

c. STORE - To retain, at normal or reduced 
intensity, a display which has been written on the 
CRT screen. 

d. ERASE - To remove all displays and blooms 
which have been stored, or written with persistence, 
on the CRT. 

e. INTENSrrY - The brightness of a display 
as it is written on the CRT screen with persist- 
ence and sweep speed remaining constant. 

f. BIi)OM - Visible, nonsymmetrical expansion 
and distortion of a display written on the CR'f 
screen. See figure 3-2A. 

g. FADE POSITIVE - The process whereby 
the storage mesh gradually charges more positive 
and allows flood-gun electrons U> penetrate to the 



G. VAR. With STD WRITE SPD set to ENHANCE, 
VAR adjusts writing speed of CRT (can be in- 
creased to approx U) cm/usec). 

H. STD WRITE SPI). Selects either normal 
(NORM) standard writing speed, or faster 
writing speed (ENHANCE), adjusted by VAR 
control. 

I. Z-AXIS INPUT. BNC connector for input of CRT 
inten.sification or blanking signal. 

J. MAIN SWEEP OU'rPUT. HN(; connector for 
output of main sweep signal to external equip- 
ment. 

K. DEi.AYED SWEEP OUTPUT. BNC connector 
for output of delayed sweep signal to exUrnal 
equipment. 



Figure 3-1. Operating Controls and Connectors (Cont'd.) 
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Operation 

face-plate phosphors, obscuring or obliterating a 
stored display. A more detailed description of this 
condition is in Section IV, Principles of Operation. 

h BACKGROUND ILLUMINATION - A flood 
of light-green illumination covering the entire CRT 
viewing area. Visible in this illuminati 9 n is a 
darker-colored, screen-like pattern when the in- 
strument is used in the FAST mode. See figure 
3-2B. 

i. SWEEP-TIME - The time (in seconds, 
milliseconds, or microseconds) required for the 
beam to move horizontally one unit of distance 
across the CRT screen when writing a display. 

3-7, OPERATING CONSIDERATIONS. 

3-8. Prior to operating Model 184A/B, the op- 
erator must have a thorough understanding of in- 
strument operation . and control functions. This 
section should be read in its entirety before at- 
tempting to operate the instrument. 

VVVYVVVVV 

> CAUTION i 

To avoid CRT damage, the following 
procedure should be followed every 
time the instrument is operated. 

3-9. The following are steps that must be taken 
each time the instrument is turned on: 

a; Depress STD pushbutton. 

b. Set 'persistence control fully ccw (min- 

imum persistence). ^ 

c. Set INTENSITY control fully ccw (min- 
imum intensity). 

d. Abply power to Model 184A/B (LINE 
power ON). 

e. After 3 minutes, the entire CRT viewing 
area should be evenly flooded green. 

Note 

If there is no green illumination, 
turn instrument off and check all CRT 
connections. 

3-10. DISPLAY SELECTION, 

3-11. Pushbutton controls select the, mode in 
which the oscilloscope functions. With ERASE 
pushbutton depressed, the other functions* are 
disconnected, and all stored and persisting dis- 
plays are removed from the CRT. The STD and 
FAST modes are the only conditions in which a 
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display may he written for storage on the CRT 
screen. The STORE mode disconnects the writ- 
ing and ERASE functions and retains written 
displays (at reduced intensity) on the CRT IN- 
TENSITY, PERSISTENCE, and ERASE do not 
function in the STORE mode. 

3-12. When the FAST pushbutton is depressed 
and then the ERASE pushbutton is depressed and 
released, the storage surface is erased and then 
primed (or prefogged) to allow much faster writ- 
ing on the storage surface. The display, however, 
has reduced contrast and fades p,>sitive more 
rapidly. The contrast and storage time are also 
reduced in this mode. When operating in the FAST 
mode, the inner (smaller) graticule is used for 
measurements. 

3-13. CONVENTIONAL OPERATION. 

3-14, 'The oscilloscope operates as a conven- 
tional, nonstorage, instrument when the display 
switch is set to C!ONV. The persistence is the 
natural persistence of P3l phosphor, which is ap- 
proximately 40 microseconds. 

3-15. SINGLE-SHOT STORAGE OPERATION. 

3-16. When it js desired to store a signal which 
may occur at some future time, the oscilloscope may 
be primed to accept the signal for automatic 
storage^ Selection of the operating mode depends 
on the expected time during which the signal may 
occur. If the signal is expected to occur within 
approximately 5 minutes, the maximum writing 
speed and storage capability of the instrument 
can be utilized by simultaneously pressing SIDKE 
and FAST. If the event may not take place for 
as much as an hour or so, the STORE and STD 
mode of operation should be used by simul- 
taneously pressing these pushbuttons. 

3-17. In both these modes of operation the CRT 
will be primed and ready to write when the ERASE 
pushbutton is pressed and released. 3’he PERSIST- 
ENCE and STORE TIME are automatically sol to 
maximum, regardless of the actual position of 
these controls. 

3-18. To view what has been written in either 
of these modes, press the STOKE pushbutton. 
This will release the STD or FAST pushbutton, 
and the display will show what has been written 
previously without allowing any additional writ- 
ing to occur. 

3-19. FRONT PANEL CONTROLS AND 
CONNECTORS . 

I 

3-20. All operating controls and front panel ad- 
justments are identified and described in figure 3-1. 
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The information presented gives the operator a 
quick reference regarding the operating function 
of each. Additional information regarding some of 
these is explained below in greater detail. 

3-21. FOCUS AND ASTIGMATISM. 

3-22, These controls are provided to assure uni- 
form focus of the trace over the entire CRT screen. 
To adjust, set the operating mode switch to STD 
and PERSISTENCE to minimum (fully ccw). Center 
a low-intensity spot 6n the CRT screen arid ad- 
just FOCUS ahd ASTIG (screwdriver adjustment) 
controls for a small, round sharply focused spot. 
Readjustment of the ASTIG control is seldom 
required except, for example, when the vertical 
plug-in is changed. 

3-23. PERSISTENCE AND INTENSITY. 

■ ' • j 

3-24. These controls determine the duration of 
afterglow of a display. I’ho PERShSTENCE control 
sets the rate at which a display is erased; IN- 
TENSITY sets the brightness of the trace as it is 
written. With a given PERSISTENCE setting, the 
actual duration of trace afterglow may be increase 
ed by increasing the INTENSriT. 
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3-28. In some applications, it may be desirable 
to show several overlapping traces at once. This 
is possible through proper manipulation of the 
PERSISTENCE and INTENSITY controls. Simply 
obtain the desired multiple trace display in the 
mode; then depress the STORE pushbutton. 

3-29. A display stored on the CRT when power 
is removed from the instrument will remain stored 
for several days. In order to observe this stored 
display, depress the STORE pushbutton and turn 
the POSITION control on the vertical plug-in 
counterclockwise prior to restoring power to the 
instrument. This prevents a bright spot from beirig 
portrayed on the screen due to the initial surge 
from the CRT write gun. 

3-30. Several individual waveforms may also be 
stojred, oven though they are written at different 
times. Having stored a trace, for instance, the 
operator may choose to switch back to STD and 
record another trace, etp, prior to erasing. And, 
by turning the Model 184A/B power off, one trace 
a day can be recorded for a week or more, depend- 
ing on total time the instrument is turned on, 
as storage time would decrease accordingly. 



3-25. Since the PERSISTENCE control sets the rate 
of erasing a written display, it follows that u 
brighter trace will require more ttoe to he erased. 
Conversely, a display of low intensity will dis- 
appear more rapidly. The same pririciple applies 
to a stored display of high or jow intensity. 
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yv>nrvY>nrv 
> CAUTION < 




Excessive intensity for long duration 
may damage the CRT storage mesh. The 
INTENSITY setting for any sweep speed 
should be minimum usable intensity. 

CONVENTIONAL OPERATION. 



The storage mesh of the CRT is not 
easily damaged. However, it can be 
damaged if high intensity displays are 
repeatedly written for long periods of 
time. Retained images caused by this 
condition can often be removed by 
switching to the STD mode and turnii.g 
PERSISTENCE to minimum for a 
period of from 5 minutes to 24 hours, 
depending on the severity of the image. 

To avoid this type of damage, use the 
rriinimum INTENSITY required for a 
usable display with, a given PERSIS- 
TENCE setting. 

3-26. STORE. 

3i27. In order to retain whatever is visible on 
the CRT, depress the STORB] pushbutton. TI e signal 
will be stored at the intensity set by the STORE 
TIME control, resulting in a storage time of up 
to 10 minutes. The INTENSITY. PERS/STBINCE, 
FOCUS, ERASE, and HORIZONTAL POSITION 
controls do not affect the presentation in the 
STORE mode. 



3-32. Selecting the (^ONV operating mode disables 
the variable persistence and storage features of 
the instrument. It will now function as a con- 
ventional, general purpose, oscilloscope. The PER- 
SISTENCE control, doiJs not function in this mode. 
Always adjust INTENSHT in STD mode with min- 
imum PERSISTENCE, for no blooming; then switch 
to CONV. Do not increase intensity beyond this 
level while in CONV. 

3-33. STANDARD STORAGE MODE. 

3-34. Pressing the STD pushbutton conditions the 
display for final adjustments before storage. Use the 
least INTENSITY and mhst PERSISTENCE that will 
provide a good display. In STD mode, the writing 
spef^d can be enhanced (increased up to approxi- 
mately 10 cm/usec) using rear panel controls. 

3-35. FAST WRITE STORAGE MODE. 

I 

3:36. Operation in the FAS1' mode provides a 
more rapid build-up and display of fast, single- 
shot signals. Since the background illumination 
also increases more rapidly, the CRT contrast level 
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and storage time are reduced. Operation in this 
mode also reduces the display area. The inner 
graticule markings should be used for measurements. 

3-37. ERASE. 

3-SS. Depressing the ERASE pushbutton will re- 
move stored signals from the CRT when either the 
STD or FAST pushbutton is depressed. Stored or 
written displays that remain visible after erasure 
may require several pressings of the ERASE push- 
button. 

3-39. STORE TIME. 

3-40. Operation of this control varies the length 
of time a displayed signal will be retained for 
later display. When set for minimum storage time 
and writing in the FAST mode with transfer to 
the STORE mode, this time is greater than 10 
seconds at normal intensity. The maximum storage 
is greater than 30 seconds at reduced brightness. 
When writing a display in the S3'I) mode and trans- 
ferring to the STOKE mode, the storage time varies 
from 1 minute (fully ccw setting of STORE TIME) 
to more than 10 minutes (lully cw STORE TIME 
setting). Light output is inversely proportional 
to the STORE Tl M E selected. 

3^41. CALIBRATOR. 

3-42. The calibrator has a lOV peak-tb-peak 
output, negative-going from ground, with an am- 
plitude accuracy of The output is a square 
wave at a frequency of approximately 1 kHz. Rise- 
time of the signal is less than 3 microseconds. 
The output is useful for checking vertical and 
horizontal sensitivity calibration, and divider probe 
calibration. 

3-43. TRACE ALIGN. 

3-44. A screwdriver adjustment is used to com- 
pensate for external magnetic fields that may 
affect alignment of the horizontal trace with the 
graticule. Use it to position the trace parallel to 
the graticule horizontal lines. The alignment should 
be checked when the instrument is moved to a 
new location and adjustment made whenever neces- 
sary. 

3-45. FIND BEAM. 

3-4(5. Occasionally the CRT beam may he driven 
offscreen by large dc input levels or improper 
control settings. Pressing the pushbutton reduces 
horizontal and vertical amplifier gains enough to 
always return a displaced beam to the viewing 
area. This enables the operator to determine the 
action necessary to center the display. If necessary, 
adjust the INl’ENSITY control to obtain a visible 
trace. Then adjust the horizontal and vertical 
position controls to center the trace. 
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3-47. AH operating controls function while the 
FIND BEAM control is depressed. Obtaining a 
centered display may require adjustment of the 
deflection factor, horizontal and vertical position, 
coupling, trigger level or intensity. If the controls 
are properly set, the display will remain visible 
when FIND BEAM is released. 

3-48. LINE POWER SWITCH. 

3-49. This toggle switch applies or removes ac 
line input power to the instrument. When ON, an 
indicator lamp, located next to the switch, is 
lit. Power for the lamp is obtained from the low 
voltage power supply. Both sides of the ac power 
line input are interrupted when switched to OFF. 

3-50. HORIZONTAL DISPLAY. 

3-51. Either of two modes of operation can be 
selected with this control. It selects the origin 
of the input signal applied to the horizontal 
amplifier. When INT is selected, the input signal 
to the horizontal amplifier is obtained from the 
time base plug-in. With the DISPl.AY control po- 
sitioned to EXT CAL, the sweep signal input 
from the plug-in is disconnected, and the EXT 
INPUT signal is used to develo|) the display sweep. 

Note 

Time base plug-ins are normally ad- 
justed to provide a sweep length greater 
than 10 divisions. Refer to the applicable 
time base operating and service manual 
for adjustment information. 

3-52. HORIZONTAL EXTERNAL COUPLING. 

3-53. An external input signal may be connected 
to the horizontal amplifier via the EX1’ INPUT 
connector when DISPLAY is set to EXT. The 
coupling switch locat(«i next to the external input 
connector is used to select ac coupling (capacitive 
coupling) or dc coupling to the amplifier. 

3-54. EXTERNAL SENSITIVITY. 

3-55. The deflection factor of an external input 
signal can he continuously varied to decrease 
deflection by a factor of approximately 10 by using 
this control. When the vernier is in the maxinium 
clockwise position (EXT (,/AL detent), the horizontal 
amplifier is calibrated to provide l.O V/div deflec- 
tion in the XI magnifier range, 0.2 V/div in the 
X5 range, and O.l V/div in the XIO range. Counter- 
clockwise rotation from the EXT CAL position de- 
creases the uncalihrated g lin. 
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Figure 3-2. Fade Positive and Finckground [liumination 



3-56. HORIZONTAL MAGNIFIER. 

3-57. The MAGNIFIER can be used in both the 
internal and external input sweep modes. This switch 
controls the gain of the horizontal amplifier in 
three steps. When INT DISPLAY is sclc^.ied and 
MAGNIFIER is set to XI, the displayed sweep 
speed is as selected at the time base plug-in. 
When switched to X5, the gain is increased five 
times, and when set to XlO, the gain is increased 
10 times, time base selected sweep speeds are 
thus increased X5 or XlO the indicated sweep 
speed. 

3-58. When an EXT INPUT signal is selected to 
drive the horizontal amplifier, 1 volt of signal 
will result in 1 division of deflection in XI, 5 
divisions of deflection in X5, and 10 divisions of 
deflection in XlO. 

3-59. REAR PANEL CONTROLS AND 
CONNECTORS. 

3-60. Rear panel controls and connectors are i- 
dentified and described in figure 3-1. Additional 
information regarding these is explained in the 
following paragraphs. 



3-61. OUTPUTS- 

3-62. Four BNC connectors on the rear panel of 
the Model 184A/B are provided to supply signals 
from the time base or sampling plug-in to ex- 
ternal equipment. The low impedance outputs are 
isolated from the high impedance input signals. 
The period of the signal output is directly related 
to the main and delayed sweep speed selected for 
the time base plug-in. When used with sampling 
plug-ins, the outputs are the vertical and horizontal 
signals. Refer to the operating and service manual 
for the plug-in to determine signal identification. 

3-63. The time base output of the MAIN SWEEP 
OUTPUT and the DELAYED SWEEP OUTPUT is 
a positive-going ramp of about 5 volts amplitude. 
The ti^ne base output of the MAIN GATE OUTPUT 
and the DELAYED GATE OUTPUT is a negative- 
going pulse of about 2.5 volts amplitude; These 
outputs can supply 3 mA and will drive impedances 
as low as iOOO ohms without distortion. 

3-64. AC LINE INPUT. 

;i-65. A three-conductor power cord is provided 
for ac input. A power line ground is obtained 
through the power cord. Also located on the rear 
panel is the SELECTOR line slide switch which 
allows operation from either 115V or 230V ac 
line power. Fuses are provided for both 1 15V and 
230V '.eration, and must be changed to the proper 
valu. Vvhen line input is switched. 

3-66. PHASE/BANDWIDTH SWITCH. 

3-67. A PHASE/BANDWIDTH switch is located 
within the instrument on the horizontal amplifier 
assembly. The instrument cover must he removed 
for access to this switch. Positioning the PHASE/ 
BANDWIDTH switch to PHASE causes an exter- 
nal horizontal input signal to he delayed the same 
amount of time as the vertical input signal. 'Phis 
delay allows Model I84A/H to he used for phase 
measurement. The switch should always he in the 
BANDWIDTH position unless the instrument is 
being psed for phase measurement. 

3-88. Z-AXIS INPUT. 

3-61). An external signal can he utilized to control 
the CRT intensity. The intensity modulation signal 
is applied directly to the CRT intensity gate am- 
plifier. A pulse of approximately >2V amplitude 
and a width of at least 50 nanoseconds or a +2V 
continuous wave (cw) input of 10 MHz or lower 
will blank a trace of normal intensity. Input of a 
negatiye signal can be used for display intensifi- 
cation. Approximately — 2V will give maximum 
intensity. 

3-70. STD WRITE SPD AND VAR. 

3-7L The STD WRITE SPD switch and VAR ad- 
justment allow the operator to increase the CRT 
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writing speed in the STD mode. By selecting EN- 
HANCE and adjusting VAR, the writing speed can 
be increased up to approximately 10 cm/usec. 

3-72. OPERATING TIPS, 
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Reset vertical FOSlTiON if second display is not 
to be superimposed on first. Slowly rotate IN- 
TENSITY clockwise until second display appears. 
Press STORE pushbutton. 



3-73. This information is provided to aid the 
operator in becoming familiar with the Model 
184A/B controls and their functions, and to serve 
as a guide for obtaining the desired CRT display. 

a. For normal persistence operation, depress 
STD pushbutton and turn PERSISTENCE control 
fully ccw. Slowly rotate INTENSITY control cw 
to where no trace blooming appears. Depress 
CONV pushbutton; do not increase INTENSITY 
while in CONV. If sweep speed is changed, always 
check for proper intensity using above procedure. 




I 

When ,i^)t actively using the oscillo- 
scope it should be swiUrhed to S'FI) 
with the INTENSriY and PERSIST- 
ENCE controls set fully crew. This will 
eliminate the possibility of displaying 
a high intensity signal for an extended 
period of time and damaging the (JRT 
storage surface. 

b. For variable persistence operation, press 
STD pushbutton. Use minimum INTENSITY and 
maximum PERSISTENCE compatible with display. 

c. The FAST mode offers increased writi ng speed 
for capturing difficult single-shot displays. Scan size 
is automatically reduced to the high speed area of 
the CRT, maintiiining optimum resolution of the dis- 
play.,! Calibration is maintained by using the center 
graticule provided on the CRT face. 

d. Writing speed in S'l'D mode can be increased 
to obtain some benefits of FAST mode by setting 
rear panel STD WRITE SPl) switch to ENHANCE. 
To obtain best ENHANCE display, set PERSISI’ENCE 
fully cw and switch STD WRITE SPD to ENHANCE. 
Adjust VAR on rear panel to derive same display 
background brightness in STD as appears in FAST 
mode. Adjust VAR in small increments and erase 
display after each adjustment. 

e. To store display, press STD or FAST push- 
button, and adjust INTENSITY and PERSISTENCE 
for desired displaj^. When display has been written, 
press STORE pushbutton. 

f. When viewing stored display, rotate STORE 
TIME control ccw. 

g. To store more than one display, press STD 

or FAST pushbutton, set PERSIS''i'ENCE fully clock- 
wise, and INTENSITY as required; allow first 
display to be written. Set INTENSITY fully counter- 
clockwise and connect second signal to be stored. 



i 

h. A display which is s^red when Model 1 84A/B 
power is turned off will remain stored for several 
days. To display stored waveform, press STORE 
pushbutton, turn S'! ORB TIME fully cw, and turn 
VERT and HORIZ POSITION controls fully ccw 
before turning power on. Apply power to Model 
184A/B arid allow 3-5 minute warmup. To view 
stored imagti turn STORE TIME fully ccw. 

i. To erase persistent or stored display, set 
mode to S3T) or h’AST. Depress and release lORASE 
pushbutton. 

j. If only portion of slow sweep display is 
desired, press STOKE pushbiiUon when trat'e has 
been written to desired point; writt' gun i.s bhmk- 
(?d and written portion is th<m stored. 

k. Use viewing hood, if desired, to improve 
screen-display contrast. 



3-74. SINGLE-SHOT OPERATION. 



3-75. To write or store single-shot phenomena, 
a trial setting of INTENSITY is the best approach. 
1’he amplitude of the phenomena and the sweep- 
time required to display it will affect the per- 
sistence. For example, with maximum PERSIS'ri'lNI'E 
and some settings of INTENSITY, a single-shot 
straight-line may bloom. A single-shot signal 
with amplitude variations may not cause bloom. 



3-78. To determine the best INI'ENSITY setting, 
connect a signal which approximates the sweep 
time and amplitude of the single-shot signal to be 
written. Set 1^ERSIS3’ENCE fully clockwise and 
trigger a single sweep of the test signal. Set the 
INTENSITY as far as possible without causing 
blooming. Repeat this procedure, varying the IN- 
TENSITY, until the proper display is obtained. 
This setup should give maximum persistence to 
the single-shot display. After the signal has been 
written, press the STORE pushbutton to retain the 
display. 



;i-77. Single-shot signals whieh require a sweep 
time faster than 5 microseconds per division can 
be written with more brightness by switching to 
the FAST mode. The screen will ha unevenly il- 
luniinated after erasing when in FAST, figure 3- 
2B. However, INTENSITY can be set high enough 
to make the display visible through the il- 
lumination. A display written in FAST offers loss 
storage time than a signal written in S TD. 
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Table 3-1. Plug-in Compatibility 



Vertical Piug-lns 



Model No. 


1801A 


1803A 


1804A 


1805 A 


1806A 


1807A 


1808A 


1809A 


1810A 


1815A/B 


1811A 


Bar^dwidth MHz 


50 


40 

(30) 


50 


100 


0.5 


35 


B 


100 


I GHz 


4 or 

12.4 GMz 


4 or 
IHGHz 


Mih. deflection 
factor/div 


5 mV 
(500 uV, 
opt 001 
cascad- 
ed) 


10 mV 
(1 mV 
cascad- 
ed) 


20 mV 


5 mV 


100 uV 


10 mV 


5 mV 


lOmV 

1 


2 mV 


5 mV 


2 mV 


Channels , 


2 (opt 
001, 1 
cascad- 
ed) 


1 diff 


1 


|Hi 


■Qn 


2 


2 


' 4 


2 


1 


2 


Input RC 








1. Mil/ 
13 pK 
or 50U 


1 MQ/ 
45 pF 


1 MQ/ 
27 pF 


1 Mil 
12 pK 
or 50U 


ma/ 

12pl- 
or 50il 


mi 


mi 


501 i 


Dilferenlial 

input 


1 

yes 


yes (with 
dc offset) 


no 


yes 


yes I 


yes - 


yes 


yes 


yes 


no 


yes , 



Sampling 
(Vertical Section) 



Time Base Plug-ins 

i 


(Ti 


Sampling 
me Base Section) 


TDR 


Modei'No. 


1820C 


1821A 


1824A 


1825A 


1810A 


1815A/B 


1811A 


1818A 




E»t Trig 

Freq. 

(MHz) 


150 




150 


150 


<1 GHz 


18 GHz 
with trigger 
countdown 


18 GHz 
with trigger 
countdown 


,<l()0ps 
rise time 


<35 ps 

rise time 


Int Trig 
Freq. 


Determined by Vertical 
Amplifier Plug-in 


1 GHz 






TDR System 


TDR 


Sweep 

Speeds/div 


5 ns* 
1 sec 


10 ns* 
1 sec 


5 ns* 
1 sec! 


5 ns* 
I sec 


ioo ps 

(expand 
' ed) - 50 ' 
usee 


10 ps 
- 1 usee 


10 ps 
(expand- 
ed) - 1 
usee 


Caiilnated 
in feet, 
meters, 
and nano- 


T815A- 
calibrated 
in feet. 




No 


Yes 




Yes 


No 


No 


No 


seconds 


1815H 
calibrated 
in meU'rs. 


^Includes XU) mainframe magnificati<)n. 







3-78. MAGNETIC INTERFERENCE. 

3-79. The CRT is provided with a metal shield 
for protection against magnetic fields. Due to the 
sensitivity of the CRT» it is possible that the 
strong magnetic field from nearby motors, ac line 
transformers, etc., may still result in a notice- 
able beam deflection. In this event, reorient or 
relocate the instrument with respect to the in- 
terfering device. 

3-80, PLUG-IN UNITS. 

,3-81. Model 184A/B requires horizontal and ver- 
tical plug-ins. The deflection sensitivity of the CRT 
may vary slightly with different units. Plug-in 
units should be calibrated when first installed or 
when shifted between oscilloscopes. The horizontal 
and vertical plug-in units must be locked together 
prior to insertion inth the mainframe. Consult the 




respective plug-in operating and service manual 
for operation and capability information. Table 3-1 
lists the plug-ins which can be used in 184A or 184B 
mainframes. 

3-82. Blank piug-ins, both single and dual, are 
available for customer fabrication of specialized 
vertical amplifier and time-base plug-ins. Section 
1 of this manual lists the blank plug-ins that are 
available. Customer-designed plug-ins can obtain 
operating power from the oscilloscope power supp- 
lies. Table 4-1 lists the supply voltages and cur- 
rents available. 

3-83. PHASE MEASUREMENT. 

3-84. , Section V of this manual contains the adjust- 
ment procedure. Accurate phase measurements may 
be made at firequencies up to 100 kHz. 

3-7 
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Figure 3-3. Phase Measurement 



relative indication of the phase difference of the 
input signals. 



3-87. To obtain a more exact measurement of 
the phase difference, center the display in the 
X-axis and Y-axis. Increased measurement accuracy 
will be obtained by using horizontal and vertical 
deflection factors which result in maximum dis- 



play size. The phase shift in degrees is determin- 
ed by the following: , L 



0 = sin 



I 



( 



opening 



total 



) 



3-H8. As an example, assume that L total is 8 
divisions. If L opening is 1 division, the phase 
shift is approximately 7 degrees. 



Note 

Make certain that the switch is re- 
turned to BANDWIDTH position after 
making phase measurements. This will 
allow full horizontal bandwidth op- 
eration. 



3-85. the PHAS|:/BANDWII)1TI switch is located 
inside the instrument on the horizontal amplifier 
assembly. Access to the switch is obtained by 
removing the top right-hand cover of Model 184A. 
The switch can be reached in rack model in- 
struments (Model 184B) by either rernovipg the 
top cover or via the plug-in compartment. The 
PHASE position of the switch is toward the bottom 
of the instrument. 

3-86. To measure phase, set the internal PHASE/ 
BANDWIDTH switch to PHASE and connect the 
input signals to the vertical amplifier input and the 
oscilloscope EXT INPUT. Set the DISPLAY control 
to EXT CAL. A display similiar to figure 3-3 will he 
observed. The size of the opening of the display is a 



3-89- GRATICULEMARKSANDMEASURE- 
MENTS- 

3-90. Two sets of graticule marks are placed on 
the (JRT display area. Both sets of graticule ma* ks 
are 8 x 10 divisions. The inner (smaller) graticule 
area is used for measurement when displaying a 
signal in the FASl' mode of operation and when 
viewing a stored signal which has been written 
in that mode. 

3-91. For conven ience in inak ing a risetime 
measurement, 10% and 90% points are marked on 
the graticules. Figure 3-4 shows where these points 
are located for vertical amplifier plug-ins which 
are specified at handwidths with reference to 8 
divisions and to 6 divisions^ 




Figure 3-4. Graticule Marking 
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SECTION IV t 

PRINCIPLES OF OPERATION 



4-1, INTRODUCTION, 

4-2. This Section provides information about the 
circuits used in Model 184A/B and how they operate. 
Since variable persistence and storage techniques 
may be somewhat unfatniliar, the basic theory of 
storage operation will be explained first to aid in 
grasping these concepts. An overall block diagram 
is explained next> followed by a detailed description 
of the individual circuits. 

4-3, STORAGE PRINCIPLES, 

4-4. The storage CRT used in Model 184A/B 
contains a conventional electron gun with deflection 
plates (write gun), an aluminized phosphor 
viewing screen, a pair of flood guns operated in 
parallel, flood beam shaping and accelerating grids, 
a flood beam collimator, a collector mesh, and a 
storage mesh as shown in figure 4-1. 

4-5. The write gun functions as a conventional 
electrostatic deflection gun, delivering high velocity 
electrons to selected points on the phosphor viewing 
screen. The elements which provide storage and 
variable persistence are located between the write 
gun and the phosphor. It is for this reason we must 
pay attention to the intensity level in CONV since 
the writing beam goes through these storage 
elements. 

4-6. The flood guns are physically located just 
outside the horizontal deflection plates. A cloud of 
electrons is emitted by each flood gun cathode. 
These clouds are combined, shaped, and accelerated 
by two control giids. It should be noted that under 
certain conditions the two electron clouds will 
appear as light areas on the viewing screen when the 
instrument is first turned on. 

4-7. The combined cloud is further shaped and 
accelerated by the collimator (a coating on the 
inside of the funnel section of the glass). The 
positive voltage on the collimator is adjusted so that 
the flood-gun electron cloud just fills the CRT 
viewing screen. The cloud is further accelerated 
toward the storage mesh and viewing screen by the 
collector mesh. After passing through the collector 
mesh, the flood electrons are further controlled by 
potentials on the storage mesh and surface. 




4-8. The storage mesh is located between the 
ccUector mesh and the phosphor. The back side of 
this mesh is coated with a layer of noncoiiductive 
material. The storage of information takes place on 
the surface of this nonconductive material (storage 
surface). 

4-9. The basis for storage of information on the 
nonconductive material is the secondary emission 
ratio curve shown in figure 4-2. This curve shows, the 
ratio of the number of electrons leaving the surface 
to the energy of the electrons striking the surface. 
At an energy of about 40 electron/voltS (eV), the 
number of electrons leaving the surface is equal to 
the number arriving. 
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4-10. The point where the secondary emission 
ratio is equal to unity is called first crossover. If 
the surface is bombarded with electrons with ihore 
than 40 eV of energy, the surtqce potential rises 
because more electrons are leavihg than arriving. 
If the surface is bombarded with electrons with less 
than 40 eV of energy, the surface potential decreases 
because fewer electrons are leaving than arriving^ 
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4-13. The storage surface potential follows the 
storage mesh response to slightly more ^han -*^3.3 
volts by capacitive coupling, but immediately starts 
decaying toward 0 vplts. This is caused by the capture 
of floodgun electrons. At the end of approximately 
400 milliseconds the storage mesh potential returns 
to +3.3 volts and by capacitive coupling the storage 
surface potential is reduced from 0 volts to —5 volts. 




4-11. When the ERASE pushbutton is pressed, the 
storage mesh is changed to the same potential as 
the collector mesh (+156V). The storage surface is 
also changed to nearly this same potential by 
capacitive coupling. Since the surface is then being 
bombarded by electrons with enprgies much higher 
than first, crossover energy, the entire storage , 
potential becomes equal to +15b volts. The surface 
potential cannot increase beyond +156 volts, because 
the collecW mesh would then repel the emitted 
electrons back to the storage surface, tending to 

decrease the surface potential. 

/ 

4-12. After 100 millisecoi>ds have elapsed (see 
figure 4-3)^ the storage mesh potential steps down 
negatively to —12.6 volts and immediately begins to 
ramp in a positive direction as an RC time constant 
response to almost +8.3 volts in about 60 milli- 
seconds. Approximately 250 milliseconds after this 
time (at the end of the erase cycle), the storage mesh 
potential steps down again, but this time to return 
to +3.3 volts. 



4-14. Since the write gup electrons reach 

the storage surface with energy much higher 
than 1 first crOvSsover energy, they charge the 
surface in a positive direction wherever 
they strike. This charge pattern on the 
storage surface remains for a considorahie 
length of time since the storage material 

is a good insulator. 

4-15. Tho.se areas of the storage surface 

which are charged tf) near 0 volt pillow the 
field created by the high positive potential 
on the, post-accelerator to reach through 

and capture fiopd gun electrons, acend- 
erating them to strike the phosphor viewing 
screen, thereby causing the phosphor to 
emit light. Thus the pattern of charge on 

the storage surface is niade visibie. 

4-16. The secondary eltKtrons emitted Ijy 

the storage surface where the write gun 
electrons strike must charge the surface 

from its erased potential to about — 3 volts 
before fioorl electrons can be captured by 
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the post-accelerator. Thus the writing speed 
of the CRT could be enhanced by erasing 
the surface to jUst below this cutoff level. 

4-17. This is what the FAST mode does. 
The disadvantages of operating in this 
mode are reduced storage time and reduced 
contrast ratio. 1’he cutoff potentials of 
various areas of the storage surface may 
not be exactly the same. Thus, the back- 
ground illumination may not be uniform 

when the storage surface is ■ erased in the 
FAST mode. 

4-18. Figure' 4-4 represents the method of 

obtaining variable persistence. The unwritten storage 
surface after erasure is at approximatley —5 volts. 
1'hose areas of the storage surface which are struck 
by electrons from the write gun become charged 
to near () volt. A +5 volt pulse applied to the 
storage mesh moves the unwritten areas of the 
storage surface to near 0 volt and the written 
areas to near +5 volts. . 

4-19. While at this potential, the written areas of 
the storage surface attract and capture Hood gun 
electrons, which tends to lower the potential of these 
areas. When the storage mesh returns to its normal 
level, the storage surface drops 5 volts. The 
unwritten areas of the storage surface return to a 
—5 volt potential and the written areas return to a 
slightly negative potential, somewhat lower (more 
negative) than their initial value. This decrease in 
potential reduces the ability of the post-accelerator 
potential to reach through and capture Hood electrons, 
thus reducing the trace brightness slightly. 

4-20. [f this procedure is repeated many times, the 
stored trace will eventually be erased. The time 
required to accomplish this erasure is controlled by 
varying the rate (frequency) of the pulses applied 
to the storage mesh. M 
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4-21. During the time the storage mesh is pulsed 
positive, Hood electrons are allowed through to the 
phosphor viewing screen. Thus a light background 
glow ils visible when the CRT is used in the variable 
persistence mode. 

4-22, CONVENTIONAL 

4-23. If the storage mesh potential is reduced to 
—32 volts, it acts as a control grid to flood gun 
electrons and prevents them from reaching the 
phosphor. However, it hds little effect on write gun 
electrons and allows many of them to reach the 
phosphor viewing screen. Some of the write gun 
electrons strike the storage surface, charging it 
positively toward 0 volt wherever they strike. Thus 
the CRT appears to act as a conventional CR1’ with- 
out variable persistence or storage. 

4-24. However, when the storage mesh is brought 
back to +3.3 volts, those areas of the storage surlace 
which have been struck by write gun electrons 
allow flood electrons to he captured by the post- 
accelerator field, and thus display the pattern that 
was Written on the phosphor while the storage 
mesh was at —32 volts. 

4-25. In order to view a stf>red trace for I niinute 
or more, the storage mesh is held at a constant 
+3.3 volts, This may be accomplished by reducing 
the rate of the variable persistence erase pulses to 
zero (corresponding to maximum p<Tsistenc<j). or by 
actually discohnectihg the ()ulses from the storage 
mesh. The write gun may be turned off if desired, 
to prevent additional writing on the storage surface. 

4-26. The mechanism which limits viewing time 
is the fade positive of the storage surface (emtire 
screen illuminated). This is caused by positive ions 
reaching the storage surface and charging it positive, 
'fhe positive ions are generated l>y flood gun 
electnms striking residual gas molecules in the 
CRT. To obtain an extended storage time, the flood 
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guns should be turned off. This is done in the STORE 
mode; however, the' flood guns may be turned on 
occasionally to permit viewing of the stored trace 
at a reduced intensity. The duty cycle of the flood 
guns is adjusted by the STORE TIME control. 

r 

4-27, GENERAL DESCRIPTION. 

4-28. Model 184A/B is an X-Y axis display instru- 
ment designed to be used with a plug-in vertical 
amplifier and a plug-in time base generator, a 
sampling plug-in or a TDR plug-in. The instrument 
contains the CRT and its controls, the low voltage 
and high voltage regulated power supplies, a hori- 
zontal amplifier, a gate amplifier, and circuitry for 
storage and variable persistence operation. A sweep- 
gate output amplifier and a calibrator are also 
included. The instrument may be operated as a 
storage oscilloscope, a variable persistence oscillo- 
scope or as a standard, general purpose oscilloscope. 
Circuit operation in all three modes is described in 
this section. Refer to the overall block diagram 
(figure 4-5) and the schematics in Section VIII while 
reading the explanation of circuit operation. 

4-29. To obtain a useful display on the CRT, three 
internal signals are necessary: vertical deflection, 
horizontal deflection, and intensity. The signal 
required for vertical deflection (Y-axis) of the CRT 
is supplied from a plug-in vertical amplifier. This 
signal is connected difectly from the vertical plug- 
in to the CRT vertical deflection plates. The hori- 
zontal (X-axis) deflection signal is generated by 
the time base plug-in. It is further amplified by 
the oscilloscope horizontal amplifier in the main- 
frame before being applied to the CRT horizontal 
deflection plates. 

4-30. The signal for CRT intensification must bo 
time coincident with the horizontal deflection 
signal to increase the CRT brightness as the beam 
is swept through the CRT display area. This inten- 
sity determining signal is called the unblanking 
gate. It is developed in the time base plug in and 
amplified by the gate amplifier for application on 
the CRT control grid. 

4-31. Signals for horizontal deflection and intensity 
modulation may also be applied to the oscilloscope 
from externa] sources other than the plug-in units. 
External input jacks are provided for this puipose. 

4-32. INPUT POWER. 

4-33. Either 115V or 230V ac (±10%), single phase, 
48 to 440 Hz can be applied as operating power. 
A rear-panel SELECTOR switch allows operation 
from either input line voltage. This, switch connects 
two windings of the instrument power transformer 
in parallel for 115V operation, or in series for 
230V operation. 



4-34. With power applied to the power transformer 
primary windings, several secondary voltages are 
produced. Recified, filtered and regulated as re- 
quired, they are used as the source of power for 
the various circuits of the oscilloscope and for 
operation of the vertical and time base plug-ins. 

4-35. HORIZONTAL DEFLECTION. 

4-36. The horizontal amplifier may be used with 
either internal or external deflection signal sources. 
Positioning the L)ISP1^AY switch to INT arranges 
the circuitry to operate from signals supplied by 
the time base plug-in. In this condition, —lOOV 
power is applied to the tin e base plug-in, allowing 
it to operate and produce both a sweep signal and 
an unblanking gate signal. 

4-37. The sweep signal from the time base plug-in 
is coupled to the oscilloscope horizontal output 
amplifier. Here it is converted to a differential 
signal, amplified, and applied to the CRT horizontal 
deflection plates. 

4-38. Horizontal position of the X-axis sweep 
signal is controlled at the input to the first stage 
of the horizontal output amplifier. Two potentiometers 
are used to provide bcith fine and coarse positioning 
control. 

4-39. Horizontal amplifier gain is controlled by the 
MAGNIFIER switch. Three settings can be selected: 
XI, X5, or XIO. With Xl selected, the sweep speed 
corresponds to the selected time base plug-in sweep 
speed. In X5 operation, the sweep speed is five times 
that selected at the time base plug-in; while in 
XIO, the sweep speed is ten times that selected at 
the time base plug-in. 

4-40. The unblanking gate from the time base 
plug-in is coupled to the gate amplifier where it is 
summed with the Z-axis input and chopped blanking 
signals (if they are applied). The resulting signal is 
amplified and coupled through the high voltage 
supply to the CRT control grid to set ti»e intensity 
of the displayed signals. 

4-41. At the end of each unblanking gate, the gate 
amplifier produces an alternate trigger signal. This 
signal is coupled to the vertical plug-in and is a 
negative-going pulse. The alternate trigger is used 
by the vertical plug-in to synchronize the channel 
switching of multichannel vertical plug-ins. 

4-42. With the DISPLAY switch set to EX'f, 
operating power (—lOOV) is removed /rom the time 
base plug-in. Without this — lOOV, the time base 
plug-in does not produce an internal sweep signal 
or an unblanking gate. The vertical amplifier plug-in 
operates normally. 
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4:43. An externally applied signal for horizontal 
deflection may be connected to the EXT INPUT jack. 
EXT SENS controls the externally applied signal 
and provides a variable gain adjustment for setting 
the X-axis display size. The external coupling 
switch provides for either direct (DC) or capacitive 
(AC) coupling of the external input signal. '|’he ex- 
ternal signal is then coupled to a preamplifier, 
differentially amplified by the output amplifier, 
and applied to the CRT for horizontal deflection. 
Positioning an'd horizontal gain controls also function 
with external input signals. 

4-44. CIRCUIT DETAILS, 

4-45. INPUT POWER. (See schematic 2.) 

4-46. Input line power is supplied by a detachable, 
three-conductor power cord. This cord has a standard 
plug for wall outlet connection, providing an, electrical 
ground. Instrument power input is via a rear panel 
I EC connector. Both sides of the line power are 
filtered immediately at the power input connector. 

4-47. The line power transformer has two primary 
windings. The rear panel SPJLECTOR switch connects 
these windings in parallel for 115V operation and 
in series for 230V operation. Fuse Pi protects against 
excessive input current. When changing line voltage, 
the fuse must be changed. With the front panel LINE 
toggle switch SI in the ON position, power is applied 
to the low voltage power supply transformer and 
LINE lamp DSl lights. 

4-48. LOW VOLTAGE PQWER SUPPLY. (See sche- 
matic 2.) 

4-49. The low , voltage supply produces five 
regulated voltages for use throughout the oscillo- 
scope and the plug-ins: +100V,/; +156V, —lOOV, 
+15V and “12.6V. Each Ksupply is referenced to the 
t^lOOV supply for regulation purposes with the 



+100V supply referenced to 9- volt temperature- 
compensated, zener diode A1A2VR2. An unregulated 
+27V is produced for operation of the high voltage 
power supply. The +100V and “lOOV supplies are 
also foldback current limited, providing short-circuit 
protection. 

4-50. A simplified block diagram of a typical low 
voltage power supply is shown in figure 4-6. Un- 
regulated alternating current is supplied by the trans- 
former, bridge rectified and filtered. Changes in 
output voltage caused by input voltage variation or 
load changes are detected by the voltage sensor. 
Compared against a voltage reference, changes in 
output voltage are detected and applied as feedback 
to the driver which controls the series regulator. 
The series regulator acts as a variable resistance, 
and operates to increase its series resistance if the 
output voltage is high or decrease resistance when 
the output voltage is low. The action of the series 
regulator is to maintain output voltage at a constant 
level. 

4-51. (Jurrent sensing takes place simultaneously 
with voltage sensing. If the k)ad current increases 
above a preset level, the current sensor detects the 
increased voltage drop across the series resistor. 
This increased voltage causes the driver to bias the 
series regulator off. 

4-52. +I00-uolt Supply. The +IOOV supply is used 
throughout the LVPS as a. reference for the other 
supplies. It is both voltage and current regulated. 
Refer to the LVPS schematic while reading the 
following explanation. 

4-53. One of the secondary outputs of AlTl is 
coupled to a bridge rectifier consisting of A1A1CR5- 
CR8. This ac input is full-wave rectified, filtered by 
AlCl, and applied through fuse AIFl to the 
regulator assembly. Fusing protects the rectifiers 
and transformer if a regulator malfunction results 
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Figure 4-6. Simplified Low Voltage Power Supply 
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in excessive current flow. The regulator supplies 
sufflcient current to the load to keep the output 
voltage at a constant +100 volts., Series regulator 
transistor AlQl is used to determine the amount 
of current which will be supplied to the • load to 
mMntain the output voltage at +100V. Variations 
in output voltage due to changes in load or input 
line voltage are sensed by a differential comparator, 
A1A2Q3 and A1A2Q4. Tf the output of the +100V 
supply changes, the full amount of the voltage 
change is applied to A1A2Q3 by A1A2VR2, and 
A1A2Q4 senses only a small part of the change in 
output voltage. The +100V adjustment potentiometer 
A1A2R11 sets the operating point of AI A2Q4. The 
output of the differential comparator is coupled to 
driver A1A2Q1, amplified and used to control 
series regulator AlQL 

4-54. A current limiting function is also part of 
the +100V supply operation. All current furnished 
by the supply flows through A1A2R4. The voltage 
drop across this resistor depends on the amount of 
current required. As the current requirements 
increase to the limit of the supply capability, the 
voltage drop across A1A2R4 is used to set A1A2Q2 
into conduction. Since the collector of this transistor 
and the output of differential comparator A1A2Q3 
and A1A2Q4 are coupled to drive A1A2Q1, the 
amount of current flowing, fis well as voltage varia- 
tions, controls the operation of sefies regulator AlQl. 

4-56. Resistors A1A2R2 and A1A2R3 are used in 
conjunction with A1A2R4 to set up a condition for 
current foldback operation. In this type of opemting 
condition, fully regulated voltage will be provided 
to the limit of the supply capability. When current 
requirements exceed capability, the output voltage 
will begin to drop and the load will receive less 
current. If the output of the supply is short-circuited, 
the output current will be limited to considerably 
less than the current available at full loading. 

4-56. The +100V supply is protected for turn-on 
and turn-off voltage transients. Diodes A1A2CR1 
and A1A2CR2 provide transient protection for the 
differential amplifier, A1A2Q3 and AlA2<i4. To 
prevent , the +100V supply from going negative in 
the event of an accidental short circuit, diode 
A1A2CR3 provides reverse voltage protection. 

4-57. A separate supply is used to obtain a reference 
voltage for the +100V regulator., This supply is used 
only within the LVPS regulator. The ac voltage from 
pins 11 and 12 of AlTl is bridge rectified by 
A1A1CR1-CR4 and filtered by AlAlCl. The supply 
produces about 80V which is used in the +156-volt 
supply and as a reference source fojr the +100V 
regulator. Zener diode A1A2VR1 stabilizes the col- 
lector voltage for A1A2Q3. 
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4-58. yl56-voU Supply. The rectified and filtered 
output from diodes AlAlCRl through AiA 1CR4 and 
AlAlCl is applied across A1A1R3 and breakdown 
diode AlAlVRl. Zener action keeps the cathode of 
AlAlVRJ 56.2 volts more positive than the anode, 
which is at +100V. The +l56-volt potential at 
AlAlVRl is applied to the collector mesh of the 
CRT and is also used for the ERASE function. 

4-59. +15-volt Supply. This supply provides three 
voltages. Approximately 30V 'p’P is furnished for 
time base line synchronization; a rectified and 
filtered but unregulated +27V is furnished for 
operation of the HV oscillators, and a regulated 
+15V is produced for use in the mainframe and 
plug-ins. 

4-60. The secondary voltage developed by the 
power transformer at pins 13 and 14 is full-wave 
bridge rectified by A1AICR9-A1 A1CR12 and filtered 
by A1C2. Diode A1A1CR21 provides reverse voltage 
protection. Series regulator Al(i2 determines the 
amount of current supplied to the load to /main- 
tain the output voltage at +15V. Variations in output 
voltage are sensed by differential comparator 
A1A2Q7 and A1A2Q8. A reference voltage derived 
from the +100V regulated supply is applied to 
A1A2Q7, while A1A2Q8 samples any change in 
output voltage due to load changes. The +I5V 
adjustment potentiometer AIA2R20 sets the 
operating point of A1A2^;8. The output of the 
differential amplifier is coupled to driver A1A2Q5 
and Aisevl to control the series regulator. 

4-61. Current drawn from the supply flows through 
AIA2R13. The voltage drop across this resistor is 
used to control the conduction of A1A2Q6, which 
has its collector coupled to driver A1A2Q5, Thus, 
large currents sensed by A1A2Q6 and voltage 
changes sensed by the differential amplifier are 
both fed to the driver, AIA2(}5, to control series 
regulator AlQ2. Protection from turn on or turn-off 
transients is provided by AIA2CR4. Ease A1F2 
protects the liV rectifier and transformer in the 
event of a regulator short circuit. 

4-52. —12.G-V()lt Supply. This supply operates in 
a manner similar to the +15V supply. Changes in 
output voltage are sensed by differential comparator 
AIA2Q11 and A1A2Q12. Amplified and coupled 
to driver A 1A2Q9, voltage variations are used to 
control the conduction of series regulator AKiJi 
Current limiting action is provided by A1A2R22 and 
A1A2(J10. Fuse A1F3 protects against damage duo 
to regulator failure and AIA2CR5 is used for 
voltage transient protection. 

4-63. -WO-voU Supply. Operation of the --100V 
supply is similar to the +100V supply. A1A2Q15 
and A1A2Q16 operate as a differential comparator 
with A1A2Q16 sensing any change in output voltage. 
Transistor A1A2Q14 with A1A2R33 provides current 
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limiting. Current foldback operation reduces the 
current output in the event of a short-circuited load. 
Voltage and current variations are coupled to 
driver, A1A2Q13 which is used to control the 
conduction of series regulator A1Q4. Adjustment 
of the supply output voltage is accomplished with 
potentiometer A1A2R40, and diode A1A2CR7 
provides, reverse voltage protection. The differen- 
tial comparator is voltage transient protected by 
A1A2CR6. 

4-64. Supply Current Available. The oscilloscope 
power supplies may be used to furnish operating 
power for vertical or time base plug-ins designed 
by the user. Table 4-1 lists the maximum current 
available from each power supply to the plugdn 
compartment of the oscilloscope. There is no 
minimum current requirement for any supply. 



Table 4-1. Power Supply Current Capability 



Power Supply 
Voltage 


Available at 
Jl Pin No. 


Maximum Safe 
Current Available 


HOOVde 


30 


160 mA 


+15 V dc 


29 


900 mA 


-12.6V dc 


28 


900 mA 


-lOOV dc 


27 


80,mA 


115V ac 


10 & 26 


lOO niA (See Note) 


115 V ac 


16 & 32 


100 mA (See Note) 


Ground 


8&24 





Note 

With 115/230 line SELECTOR switch 
in 115V position and operating the 
unit from a 115V line, the total 
available current from the primary 
winding connections to J1 is 2(H) mA 
for use with user-designed plug-ins 
With 115/230 switch in 230V position 
and operating the unit from a 230V line, 
the available current from the primary 
winding connection to J1 is 100 mA per 
winding. This load should be balanced 
between the two windings. 

4-65. HIGH VOLTAGE POWER SUPPLY. (See 
schematic 7.) 

4-66. The high voltage power supply develops 
the voltages used for operation of the CRT. The 
supply consists of two high voltage oscillators 
with their associated high voltage transformers, 
rectifiers, filters and high voltage regulating 
circuitry. Operating power for the high voltage 
supply is provided by an unregulated +27V from 
the low voltage power supply. 
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4-67. The CRT cathode and grid voltages are 
provided from one supply and the post-accelerator 
high voltage by a second supply. Cathode and grid 
supply voltages are regulated by sampling the 
supply output voltage and controllirig the opera- 
ting point of the oscillator. Fuse F2 provides 
overload protection and A3C1 decouples the high 
voltage supplies from the +27V power. 

468. ^RT Pout-accelerator Voltape. Transistor 
Q3 with the transformer of assembly A9 is used 
as an oscillator to generate an ac voltage dt 
approximately 50 kHz. A feedback winding on the 
transformer provides the regenerative coupling 
to sustain oscillation. 

4-69. The high voltage used for the CR1' post- 
accelerator is also regulated. This is accomplished 
by sensing the collector voltage of the post- 
accelerator oscillator transistor and using this to 
control theoscillator drive level. The post-accelerator 
is held to approximately 5 kV. 

4-70. Variations in voltage at the collector of 
(^3 are sensed by the regulator. Since the high 
voltage output of the supply depends on the 
amount of oscillator drive to the transformer, the 
collector voltage is representative of the dc output 
of the supply. The peak collector voltage is rectified 
by A3CR4, filtered and divided across A3R2 and 
A3R3. The resultant voltage drives A3(JI, and the 
output of A3Q1 drives a darlington amplifier 
consisting of A3Q2 and Q2. 

4-7I. The amplifier output is applied to the 
.oscillator, (J3, through the transformer. This 
change in drive level to the oscillator results in 
action to maintain the output voltage at a constant 
level. Thus, fluctuations of the unregulated +27V 
supply or of the ClfF load are stabilized. 

4-72. liiuh Voliape Doubler. The oscillator output 
from the transformer is rectified by a voltage 
doubler and filtered. The output voltage? of approx- 
imately +5 kV is, used as the CK'F post-acerelerator 
voltage. The rectifier-doubler components are 
encapsulated as a complete assembly for environ- 
mental protection. (Should failure of a component 
occur, the entire assembly should he replaced.) 

4-73. CRT Grid and Cathode VidtaMes. Transistor 
(il and transformer A4T1 operate at about 50-kHz 
to develop the CRT grid and cathode operating 
voltages. Regenerative coupling to sustain 
oscillation is provided by a feedback winding on 
the transformer; Separate secondary windings are 
used for developing the grid and cathocje voltages. 
The CRT cathode voltage is half-wave rectified by 
A4CR2 and filtered by A6C19. The output voltage 
of the supply is established by the oscilloscope 
operating mode. When operated in the standard 
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(STD) or conventional (CONV) mode, the output 
is “-1440V. When the instrument is operated in 
the FAST mode, the ^)utput voltage is approximately 
—2850V. The voltages developed are regulated as 
described later in this section. 

4-74. The grid voltage is half-wave rectified by 
A4CR1 and filtered by A4C1. The lower limit of 
display intensity, as determined by the CRT grid 
voltage, is set by A6R94, the STD intensity limit 
adjustment, or by A6R9% the FAST intensity limit 
adjustment. (See schematic 4.) The front-panel 
INI'KNSITY control (R2) operates to set the inten- 
sity of the writing beam to the desired display 
level. 

4-75. When the instrument is operated in the STD 
or (JONV modes, the operation of Ab(il5 and 
A(>QJ6 provides intensity limiting. Transistor 
A()Qi5 being in the non-conducting state holds 
Af)(Jlf> off placing A(>R49 in series between — 12.hV 
and the INTENSITY control. Resistor A6R49 limits 
the current available to the gate amplifier input. 
When the FAST mode is sebxded, pushbutton 
switch A5SI grounds the input to A()Q15, turning 
AbQlb.on. With AbCJK? on, — 12.6V is supplied 
directly to the INTENSITY control. 

4-76. In the STD and CONV modes (see schematic 4), 
a high input (about +2V) is applied at pin 6 of J2 
turning A6Q24 on. Transistors A6Q24 and A6Q25 
form a differential steering switch. When A6Q24 is 
on, +15V is supplied to the A6R96/A6CR14 junction, 
backbiasing A6CR14. Current from A6Q14 is dropped 
across A6CR16, A6R97, A6R98, and A6R99 to ground. 
A6R98 is adjusted for proper maximum display bright- 
ness in the FAST mode. When A6Q25 is on, +15V is 
supplied to the A6R97/A6CR15 junction, backbiasing 
A6CR15. Current from A6Q14 is dropped across 
A6CR14, A6R96, .A6R94, and A6R95 to ground. 
A6R94 is adjusted for maximum display brightness 
in the STD mode. 

477. /7/gA Voltage Hr^ulalor. (See schematic 7.) 

A portion of the rectified and filtered CRT cathode 
voltage is used to control the conduction of A6Q18. 
In STD and C()N^^ operation, the — I4^()V supply 
and the MOOV supply are applied across a resistor 
network consisting of A6R66, A6R80, A6R55 and 
A6KHI. The,, base level of A6KQ18 is set by the 
adjustment of A6R55. Any variation of the —1440V 
supply is sensed by A6Q18 and amplified by A6Q19 
and A()(}20. The regulator output, as set by A6K5r) 
and controlled by the divided output of the —1440V 
supply, is used to control the operating level of the 
oscillator through the feedback winding of A4T1. Any 
variation in the hi^h voltage output is used to vary 
the oscillator drive and maintain the CRT grid and 
cathode voltages at a constant level. 

4-78. If, for example, the CRl’ cathode voltage 
tends to decrease (go more positive), a positive- 
going signal is applied to the regulator. This is 
amplified and applied to the base of the oscillator, 
Ql. The oscillator then conducts for a greater 
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period of time, cauiiing a large voltage change at 
the primary of the transformer. This increases the 
output voltage to the desired level. 

4-79. When the instrument is operated in the FAST 
mode, A6Q17 is rniide nonconducting. Diode 
A6CR12 conducts. This places A6K54 in parallel 
with A6R55 (the standard M.V. adjustment) and 
A6R56. The base input to A6QI8 goes more posi- 
tive, resulting in increasing the regulator output to 
Oiscillator Ql. This change in input causes the high 
voltage output to be approximately — -2850V in the 
FASl' mode. i| 

4-80. Operation in a write-in-store mode (either 
FASIVSTORl^ or S1’l)/84'ORE) acts to slightly 
decrease the high voltage output. Cathode voltage 
changes about 2%. In the write-in-store mode, 
transistor A6CJ22 is turned off and A6Q21 conducts. 
Additional current (lows through' A6R81 from the 
OOOV supply by the series combination of A6R56, 
A6lt84 and A6(J2I. Thi.s causes the base of 
regulator transistor A6(il8 U) go slightly more 
negative and results in a slightly reduced high 
voltage output. 

4-81. GATE AMPLIFIER. (See schematics 4 and 7.) 

4-82. The simplified block diagram of the gate 
amplifier (figure 4-7) illustrates the operation of 
the gate arnplider. Refer to it and tlu? schematic 
while reading the following explanation. 

4-8.'l. The inputs to the gate amplifier are the 
unblanking gate from the time base plugins, a 
chopped, blanking signal/ from the vertical ampli- 
fier plug-ins, the storage (urcuit pulse signal 
and an external input Z-axis signal. The output of 
the amplifier is used to unblank the display. These 
four signals may be present singly or simultaneously, 
depending on the control settings and signals 
applied. 

I-8T The unblanking gate is combined in the low 
impedance input circuit of the amplifier with a 
current ivstablished by the lNTKNvSI4'Y and 
DISPLAY controls. Depressing- the FIND BFAM 
pushbutton does not affect the intensity of the 
display. When the DISPLAY control is set to the 
external input position, additional current is 
supplied to the gate amplifier from the —-lOOV 
supply. This establishes an unblankihg current level 
to compensate for removal of the internal un- 
blanking signal from the time base plug-in. This 
additional current sets a nominal brightavHS level. 

4-85. The gate amplifier senses the summed input 
signal current, converts it to a voltage, amplifies 
the signal, and couples it to the grid of the CRT 
write gun. In addition, a portion of the input signal 
is differentiated, clipped, and coupled to the 
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Fij^ure 4-7. Gate Amplil'ior Block Dia^nim 



vertical amplifier plug in for use as an alternate 
trigger signal. 

4-86. The signal input currents to the gate ampli- 
fier. are summed in the low impedance emitter 
circuit of A6Q1. This current is added to the current 
from the INTENSITY control. The resulting 
current is coupled to a complementary feedback 
amplifier. This is a current-fed operational ampli- 
fier and consists of transistors A6Q4 through A6Q7. 
Current from the INTENSITY control, R2. is coupled 
to the FOCUS control, R5, via A6Q26 to automatically 
correct focus as intensity is changed. 

4-87. The large negative feedback from the 
collectors of A6Q6 and A6Q7 to the bases oi' 
A6Q4 and A6Q5 results in a complementary 
amplifier with a very stable gain. Capacitors A6C8 
and A6C4 provide adjustment of the high frec|uency 
feedback and gain. Decreasing the capacitance of 
A6C3 decreases the high frequency feedback and 
increases high frequency gain; decreasing the 
capacitance of A6C4 increases high frequency 
feedback and decreases high frequency gain. 
Diodes A6CR7 and A6CR8 provide voltage break- 
dov’n protection for A6Q6 and A6Q7. 

4-88' Multichannel vertical amplifier plug-ins 
use an alternate trigger signal U> initiate channel 
switching action. A portion of the summed signal 
from A6Q1 is coupled through emitter follower 
A6Q23, differentiated, and applied to A6Q8 and 
A6Q9. The signal is clipped, amplified by A6Q8 
and A6Q9, and applied to an RC differentiator 
consisting of A6C11 and A6RM. The differentiated 
signal IS amplified by A6Q10 and used as the 



alternate trigger signal for the vertical amplifier 
plug-i**. 

4-89. The write gun inhibit input signal to A6(J1 
iVom pulse circuit assembly AH is used to control 
write blanking. It operates to hold the gate ampli- 
fier off during the period of the ERASE pulse. 
'Fhe inhibit signal also holds the gate amplifier 
off when the instrument is operated in the STOKE 
mode. The gate amplifier is enabled, however, 
when operated in a write-in store mode. 

4-90. PULSE CIRCUIT. (See schematic 6.) 

4-91. A unijunction oscillator, . ASC}!(), is the 
.source of variable frequency pulses which are 
applied to AHIJI, ,a inonstahie multivibrator. The 
operating frequency of AHCflO is c(mtrolled by 
the setting of the FERSISI'ENCE and STORK IMMIO 
controls. These controls vary ihi> current through 
AHiijy to AHQIO and change the operating 
frequency of A8(J10, The output of A8U1 is a pulse 
train of variable recurrence rate (fre(iuency) with 
a constant pulse width of about 28 usee. 

4-92. Tha constant width variable frequency 
pulses are applied through two NOR gates, A8Uf>C 
and A8U5A, to transistor A8Q5. The circuitry of 
A8Q5 modifies the level of the pulses and introduces 
a dc offset. Applied to the CRT storage mesh, this 
controls the CRT storage time. An increased pulse 
level increases the depth of erasure, thus decreasing 
writing speed and increasing storage time. 

4-9.7. Erase. When the ERASE pushbutton is 
depressed, the CRT storage mesh is brought up to 
the +156V level by the 100-ms erase pulse from 
assembly A2. This is accomplished by turning A8Q6 
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on, turning A8Q17 off, A8Q23 on, and A8Q7 on. 

4-94. At the end of the erase pulse the CRT storage 
mesh is returned to the +3.3-volt level. A8Q6 turns 
off, which in turn causes A8Q7 to turn off. Since a 
capacitor and series limiting resistor are connected 
from the collector of A8Q7 to ac ground, the col- 
lector of A8Q7 will return to its quiescent value at 
a time constant determined hy the RC time constant 
of A8C4 and the equivalent resis^nce it sees in 
the circuit. While A8C4 is charging, A8C5 is dis- 
charging and after the time time constant of A8C5 
is discharging and after the time constant of A8C5 
and A8R38 has reached a sufficient value, A8Q8 
will turn on causing a low at pin 3 of A8U5A. The 
output of the NOR gate is coupled to A8U5. The 
signals are added together in the diode switching 
network of A8CR2, A8CR3, and A8CR5 and then 
applied to the storage mesh. 

4-1)5. During the MHA8K interval, or wh(‘n opera- 
ting in the SIX )1^K mode, i.he input to A8(J13 is 
high. This provides a write gun inhiliit signal to 
lh<‘ gate amplifier and prohibits turning on the 
(3tT write gun. A dean erasun^ of the storage 
mesh oeeurs sint-e no writing of an ini>ut signal 
can takt‘ place while erasing. 



Si'ore. Op<*rating the instrument in the 
STORK mode connects the STORK 'riMK control 
to the varialile rate oseillator circuitry of A8(^!) 
and AHQlD. 'i'iie resulting variable rate pulses are 
suppliiHl through A8UI and NOR gate AHU4H fo 
the base of A8y.|2. Normally A8(DI^ cut off and 
AH(j22 is satur;|(;^Hl, grounding A8R59. Rotenliom(4.er 
A8K51) is adjibijed for proper bias on the flood gun 
grid to give uniform fhjod illumination. l’h(? pulse 
train from A8U I turns on A8(}l2 which cuts off 
A8(^22. The ~I0()V through A8R58 is then applied 
to the flood gun grid, stopping flood gun electrons. 
1’his cuts off flood illumination, reduces fade-positive 
of the display, and gives a long storage time*. 



4-97. With the instrument operating in a wriU‘- 
in-store mode (S':n)/S1X)RK or I'’AS1VS1X)KK, the 
monostable multivibrator, A8U1, is made non- 
operational. Therefore, no pulses can he appliid 
to the storage mesh for erasing or t<» the flood gun 
grid. However, tlu^ write gun ,is enabled and can write 
information for storage. 



Wnte-in-iilore. Two NANI) gales, A8U3A 
and A8U3R, form a flip-flop. This flip-flop is userl 
to remember the operating mode (STD or FAST) 
uiiod to write a display. Output of the flip-flop 
provides drive to A8QU> which vserves as the switch 
for turning front panel lamp DS2 on or off. When 
hAS'’!’ operation is selected, DS2 is turned on to 
advise the operator that the CRT inner graticule 
must be used for measurements. The flip-flop also 
selects the required collimator adjustment for 
VAST or 8TU operation. 



4-99. A8Q14 operates in a common base con- 
figuration and ABCJlf) as an emitter follower. They 
operate to supply collimator voltage to the CRT 
for collimating the boamof flood gun electrons. 
To provide an evenly distributed erasure over the 
storage mesh, the l-.kHz .sij^mal from the calibrator 
oscillator is used ' mJq'dulate the collimating 
voltage during eras-ure. I'rhg ;l-kHz signal is applied 
to A81I3(’, amj)Iifie(,l by AHlilH and coupled to 

'■ ■ c ' 

•1-100. During cr)iiven- 

tional n()n'stori,ige' iiperatib'n, A81J2 is off, turning 
AHt^I id'f. A reduced current is provided, tt) the 
junction of AHCR2 and A8CR3. Diode: A8‘^'R3 is 
reverse biased, resulting in 32V btung a|)plied 
to the (’RT storage lim'sh. 'rhis large n(‘gativ(^ 
voltag(' on th(‘ s'tt>rvq{<:, ,jnes^ prevtuits floitd gun 
(4(’ctron.s from n.'atdiiitg Mievfdt'r pliosphor. How- 
ever, write gun eh*etrons will go through the 
storage mesh becaus(‘ tht\V ar*‘ at a high(*r energy 
level iind will write on th(‘ pliosphor to produce 
a visible trace. 



4-101. CALIBRATOR. (See schematic 9.) 



4-102. An integrated circuit, AOUI, is used as an 
oscillator for dev(4oping tlu' (AK lOV output. Tw<* 
iransisbtrs within AfiUl {)|)cratc as a multivibrator 
whose output drivt's a com|)ensated current steering 
switch (also contained in A(iUl), and Uie swiUrh out- 
put is divided acToss A(>R58 and A0R59 to (‘stablish 
the c'alibrator output voltage. 

4-103. TRACE ALIGNMENT. (See schematic 7.) 

4-104. When the instrument is operated in the 
FAST mode, the writing beam is at a higher 
accelerating velocity than wlien in STD or (40NV. 
This retiuires a different amount of trac^e cornu’tion 
current through the trace align and ,Y align coils. 



1-105. Thv front panel 1’RADK AldGN screw- 
driver adjustment, RG, is used to control truce 
alignment current for instrument operation in 
the STD and CONV IVIODKS. Operational amplifier 
A71I! has an offset input from a fixed voltage 
divider and an adjustable input from RG. Additional 
offset is switched in when operated in the hAST 
mode. The amount of offset is set by adjustment 
of A7RG5. Transistors A7Q1G and A7Q17 buffer the 
output of A7U1 to the trace align coil. 



4-lOG. Y-axis alignment current in the STD' and 
and CONV modes is set by adjustment of A7RG4. 
When operated in the FAST mode, the current is 
set by adjustment of A7I{G3. 
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4-107. HORIZONTAL AMPLIFIER. (See sche- 
matic 3.) 

1 ; 

4-108. The input to the horizontal amplifier is 
either an internal sweep signal from the horizontal 
plug-in or an external input signal applied to the 
horizontal EXT INPUT jack. 

4-109. Positioning the DISPLAY switch, A5S1, to 
INT grounds the input of the preamplifier and simul- 
taneously disconnects the external signal preampli- 
fier from the output amplifier. The internal sweep 
signal is then connected through the horizontal DIS- 
PLAY switch to the output amplifier. See figure 4-8. 

I 

4-110. With EXT selected, the amplitude of the 
signal from the preamplifier is adjustable by rotating 
the DISPLAY control. When the control is in the 
EXT CAL detent position, the output amplitude of 
the amplifier is directly determined by the input 
amplitude of the signal connected to the EXT INPUT 
jack. 

4-111. The selected signal is applied to the out- 
put amplitler and summed with a current established 
by the horizontal POSITION and FINE controls. A 
horizontal MAGNIMEIR allows the gain to be 
increased by a factor {)f 5 (X5), a factor of 10 (XU)), 
or to be directly related to the amplitude of the 
input signal (XI). The resulting current is converted 
to a differential voltage signal, amplified, and 
applied to the horizontal deflection plates of the 
CRT. 

4-112. Use schematic 3 as a refererice for the 
more detailed explanation of circuit operation 
which follows. 

4-113. An external signal applied to the pre- 
amplifier is coupled through a 3:1 divider composed 
of A7R2 and A7R3 to the gate of an FET, A7Q1. 
The high input impedance of A7Q1 in conjunction 
with the voltage divider and A7R1 provides a 1- 



rriegohm logd to the external circuit. Transistor 
^7Q2 is an emitter follower. 'I'ho output of A7(i2 
is coupled through the horizontal EXT SENS 
control and the horizontal DISf*LAY switch. The 
amount of current supplied to A7Q3 is determined 
by A7R9 and the setting of the EXT SENS control. 



4-114. The bandwidth of the preamplifier is 
decreased when the Phase/Bandwidth switch A7S1 
is placed in the Phase position. ''I’his is accomplished 
by conneciing A7C3 and A7C4 into the circuit. 
1'he phase shift caused by the dnTeased bandwidth 
compensates for the signal time delay introduced 
by tlie delay line in the vertical amplifier plug-in. 
'I’his allows accurate X-V measurements to be npide 
up to lOO kMz. 



4-I15. A vernier balance adjustment, A7RI I, is 
used to establish a zero input voltag(» reb^rence level. 



This eliminates horizontal dc shift as the EX'I'SI'^NS 
control is operated. Tho EX1’ HENS proviiles a 
r;;nge of control of the deflection factor when an 
EXT INPUT signal is used for lu'rizonta! dcdloction 
The control has sufficient nuigt? to r(.‘duce the 
(ledection factor by at least XIO. 



4-llfi. The input signal to A7(j3 is summed in the 
low impedance emitter circuit with a current 
established by the horizontal POSHION and b'INE 
controls. The output of A7CJ3 has both a static dc 
level as determined by the, I^OSITION and FiNE 
controls and an qctive level as deternviruul by the 
input signal. 

4-117. The output of A7Q3 is coupled through 
emitter follower A7(J4 to a differential amplifier 
consisting of A7(J(i and A7(i7. The low impedance 
necessary to drive A7(J(> is provided by A7Q4 and 
A7Q6 maintains a similar low impedance for A7Q7. 

4-118. The position of the MAGNIFIER switch, 
S3, selects between three values of emitter de- 
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generation for A7Q6 arid A7Q7 and controls the 
gain of these stages. As degeneration decreases, 
gain increases. The gain selection is accomplished 
by the setting selected for the MAGNIFIER control, 
with settings of Xl, ){5, and XIO. Each has an 
adjustable element to provide for accurate cali- 
bration of the gain. 

4-119. When Xl magnification is selected, A7R40 
is used to set the gain. A7R38 sets the gain in X5, 
and A7R36 sets the XIO gain. The emitter potentials 
of A7Q6 and A7Q7 are balanced by A7R43. This 
prevents horizontal dc shift as the MAGNIFIER 
control is switched between ranges. 

4-120. The differential signal at the collectors of 
A7Q6 and A7Q7 is applied to current-fed operational 
amplifiers A7Q8/A7Q9/A7Q10 and A7Q11/A7Q12/ 
A7Q13. The amplifier low frequency gain is very 
stable because of the large amount of negative 
feedback employed. High frequency feedback for 
each side of the differential output amplifier is 
separately adjustable. 

4-121. High frequency feedback from the collectors 
of A/Q9/A7Q10 to the base of A7Q8 is controlled 
by A7C7 andl high frequency feedback from the 
collectors of A7Q12/A7Q13 to the base of A7Q11 
is controlled liy A7C17. The ratio of feedback for 
each side of the amplifier is adjusted by A7C10. 
Amplifier output is a voltage used to drive the 
CRT horizontal deflection plates. > 

4-122. Diodes A7CR4/A7CR5 and A7CR8/A7GR9 
limit the amplifier output to the CRT deflection 
plates and prevent overdriving. Diodes A7CR3 and 
A7CR7 prevent A7Q6 and A7Q7, respectively, from 
saturating. 

4-123. Depressing the FIND BEAM pushbutton 
disables diodes A7CR8 and A7CR9. This blocks the 
deflection signal to A7Q8. The differential gain is 
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effectively cut in half, and the horizontal deflection 
of the beam is confined to the limits of the CRT. 

n . 

4-124. When the instrument is operated m the 
PAST mods, the horizontal amplifier gain is reduced. 
A7Q14 is normally off and A7Q15 normally on. 
Selecting the FAST mode of operation turns A7Q15 
off and A7Q14 on. The conduction of A7Q14 activates 
relay A7K1 and reduces the amplifier gain. Accurate 
setting of . the gain is controlled by the fast hori- 
zontal gain adjustment, A7R16. The dc balance of 
the amplifier is set by adjustment of the fast hori- 
zontal glance potentiometer, A7R18. 

4-125. SWEEP GATE OUTPUT AMPLIFIERS. (See 
schematic 8.) 

4-126. The output amplifiers qre four emitter 
followers, AlOQl through A10Q4. They provide 
isolated outputs of time base, sampling, or FDR 
generated signals to rear panel output conne. tors. 
The operating and service manual for the plug in 
will provide iriformation of the characteristics of 
the output signals. ' 

4-127. The four time base signal inputs to these 
amplifiers are the main sweep, delayed sweep, main 
gate and delayed gate. The emitter followers convert 
the high impedance input signals to low impedance 
outputs and isolate the time base signals from 
external equipment. 

/ 

4-128. The time base outputs available at the 
MAIN SWEEP OUTPUT and the DELAYED SWEP]P 
OUTPUT connectors are positive-going ramps of 
about 5 volts amplitude. The time base outputs at 
the MAIN GATE OUTPUT and the DELAYED GATE 
OUTPUT arc negative-going pulses of about 2.5 
volts amplitude. These outputs can supply 3 mA 
and will drive impedances as low as 1000 ohms 
without distortion. 
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Performance Check and Adjustments 



Table 5-1. Recommended Test Equipment 



Instrument 

Type 



VoltiTi^ter 

Calibrator 



Monitor 

Oscilloscope 



Recommended 

Model 



HP 738AR 
or . 

HP738BR 



Required 

Characteristics 



IV, 2V, and lOV p-p±0.2% 



HP 180C/D w/1801 A Sensitivity 1 V/div 
and 1 820C plug-ins Sweep speed <3 usee 

Sweep output 



10:1 Divider Probe HP 10004D 



±3% 



Digital Voltmeter ' HP3440A Accuracy ±.05% 

w/3441Aor3444A 

plugin 



1000:1 Divider HP K05-3440A 
Piobfc 



Square-wave 

Generator 

Oscillator 



HP211B 



HP 652A 



Resistor: 40K 0 HP Part No. 

0698^6101 

Time-mark Genera- HP 226A 



50-ohm Tee 



Screwdriver 



HP 1250-0781 



HP 8710-0900 



200 kHz, 7V p-p 



400 Hz-1 00 kHz, 10V p-p 



1/10%, 1/2W 



1-ms markers 



BNC 
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Required 

For 



Calibrator Check. . 
Horizontal Magnifier Check. 



Calibrator Check. 

Gate Amplifier Response 
Adjustment. 

Collimation and Writing 
Rate Adjustment. 

Transient Response 
Adjustment. 

Gate Amplifier Response 
Adjustrr.ant. 

Low-voltage Povyer Supply 
Adjustmerit. 

High-voltage Power Supply 
Adjustment. 

High-voltage Power Supply 
Adjustment. 

Transient Response 
Adjustment. 

Horizontal Bandwidth Check. 
Fast Vertical Gain Adjust- 
ment. 

Collimation and Writing 
Rate Adjustment. 

Phase Adjustment. 

Trace Alignment Adjustment. 
Write-in-store Adjustment 
(2 reqd). 

Horizontal Gain Adjustrnent 
(Alternate Procedure). 

Horizontal Gain Adjustment 
(Alternate Procedure). 
Horizontal Linearity Adjust- 
ment. 

Phase Adjustment. 

Cover Removal. 
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Model 184A/B Performance Check 

SECTION V 

PERFORMANCE CHECK AND ADJUSTMENTS 



5>1, INTRODUCTION, 

5-2. This section provides a performance check 
procedure 'to determine if Model 184 A/B is 
operating within specifications and a procedure 
for adjustment and calibration. Physical location 
of the adjustments is shown in a loldout photograph 
at the end of this section and next to the adjustment 
procedure. 

5-3, TEST EQUIPMENT. 

5-4. Recommended test equipment is listed in 
table 5-1. Test equipment having the required 
characteristics may be substituted. Use recently 
calibrated equipment to ensure proper results. 

S-5, PERFORMANCE CHECK. 

5-6. The purpose of the performance check is to 
determine if the instrument is operating within the 
specifications listed in table 1-1. This check may 
also be used as part of an incoming quality assurance 
inspection, as a periodic operational check or to 
verify operation after repairs or adjustments have 
been made. , 

5-7. It is desirable to do the performance check 
in the sequence given since succeeding steps depend 
on control settings and results of previous steps. If 
desired, the checks may be accomplished individually 
by referring to the preliminary control settings and 
the preceding steps. 

5-8. A performance check record is included at 
the end of these checks. As the, initial performance 
check, is accomplished, the actual readings should 
be entered on tlhe form. The form may be removed 
from the manual and filed for future reference. 
Readings taken at a later date can be compared 
with the original performance check results. 

5-9. PRELIMINARY SETUP. 

a. Install time base and vertical amplifier 
plug-in units in Model 184A/B. 

b. Set INTENSITY liilly ccw. 

c. Set PERSISTENCE fully ccw. 

d. Set STORE TIME fully ccw. 

e. Depress STD pushbutton. 



f. Set line voltage SELECTOR switch, located 
on rear panel, to desired power line operating 
voltage (1 15V or 230V ac). 

g. Connect instrument to line power source 
and apply power by turning LINFJ power switch ON. 

h. Entire screen should be evenly illuminated 
after 3 minutes. 

i. Allow 30 minutes for warm-up. 

5-10. CALIBRATOR CHECK. 

a. Set Model 184A/B controls as follows: 

MAGNIFIER X5 

DISPLAY... EXT CAL 

coupling — AC 

operating mode STD 




b. Connect lOV p-p signal from voltmeter 
calibrator to EXT INPUT (figure 5-1). 

c. Obtain horizontal trace by adjusting INTEN- 
Sn'Y, FOCUS and POSITION controls. 

d. Adjust DISPLAY to obtain displayed trace 
of exactly 10 divisions. 

e. Disconnect voltmeter calibrator from EXT 
INPUT. Do not disturb DISPLAY. 

f. Connect GAL lOV output to EXT INPUT. 








t 



, Performance Check 

g. Noie displayed ifrace of 10 ±0,1 divisions. 
Trace should be set at low intensity to permit 
viewing sharply focused spots at both ends of trace. 

h. DisconnectCALlOVoutputfromEXTINPUT. 

i. Observe CAL lOV output using monitor 
oscilloscope. 

j. Measure risetime of calibrator waveform 
(negative-going leading edge). It shall be 3 usee 
or less. Risetime is measured at 10% to 90% 
amplitude points. 

k. Disconnect monitor oscilloscope. 

l. Set INTENSITY fully ccw. 

5-11. HORIZONTAL MAGNIFIER CHECK. 

a. Set Model 184A/B controls as follows: 



MAGNIFIER.............. XI 

DISPLAY EXT CAL 

operating mode ^ . STD 



b. Connect lOV p-p signal froii^ voltmeter 
calibrator output to EXT INPUT (figure 5-2). 
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h. Sei MAGNIFIER to XIO. 

i. Set voltmeter calibrator for output of IV p-p. 

j. Note displayed trace of 10 ±0.5 divisions. 

k. Disconnect voltmeter calibrator. 

l. Set INTENSITY fully ccw. 

5-12. HORIZONTAL BANDWIDTH CHECK. 

a. Connect 50-kHz signal from oscillator to EXT 
INPUT (figure 5-3). 

MODEL 184A/B 

I I ext 

I^HMPUT oscillator 

OUTPUT 



184A/8 A-4 01 77 

Figure 5-3. Horizontal Bandwidth Check 



MODEL 184A/B 

■ EXT 

INPUT VOLTMETER, 

' ' O CALIBRATOR 

OUTPUT 

LJ_1 

' 184A/B-A-3 

Figure 5-2. Horizontal Magnifier Check 

c. Obtain display by adjusting INTENSITY cw. 

11 :', 

d. Note displayed trace of 10 ±0.5 divisions. 

e. Set MAGNIFIER to X5. 

f. Set voltmeter calibrator for output of 2V p-p. 

g. Note displayed trace of 10 ±0.5 divisions. 



b. SetMAGNIFIER toXJ. 

c. Obtain display by adjustingVINTENSlTY. 



d. Adjust output of oscillator to obtain display- 
ed trace of exactly 10 divisions. 

e. Note indication on oscillator output meter. 

f. Set oscillator for output freqency of 5 MHz. 

g. Increase oscillator output to that noted in 
step e. 

h. Note displayed trace of 7.1 divisions or 
greater. (If displayed trace is approximately 2 div- 
isions, check position of Phase/ Bandwidth switch 
located in horizontal amplifier. It should he in 
Bandwidth position.) 






/ 
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5-13. BEAM FINDER CHECK. 

a. Adjuf INTENSITY and POSITION to obtain 
display. 

b. Set POSITION fully ccw. 

c. Depress FIND BEAM pushbutton. 

d. Observe that display appears on-screen. 



Note 

Beam intensity is not increased when 
FIND BEAM is depressed. Use INTEN- 
SITY to set viewing level. 



5-14. PERSISTENCE AND STORE TIME CHECK. 



a. Set Model 184A/B controls as follows: 

DISPLAY I NT 

MAGNIFIER .XI 

operating mode STD 

PERSISTENCE fully ccw 

b. Set vertical amplifier plug-iri controls as 
follows: 

[ 

display - A 

volts/div. . i 0.5 

input coupling AC 



c. Set time base plug-in controls as follows: 



sweep display (if applicable) MAIN 

time/div 0.1 sec 

sweep mode AUTO 

trigger source INT 

trigger coupling A-C 



d. Slowly rotate INTENSITY cw until spot 
just appears. If necessary, use POSITION and 
vertical amflifier position control to display spot 
on-screen. 

e. Observe tail on spot. Tail shall be no longer 
than, 1/2 div anywhere on display. 

f. Slowly rotate PERSISl^ENCE cw. Length of tail 
shall increase with cw, rotation of control. 
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g. Set time base for sweep speed of 50 ^sec/ 

div. 

h. Set PERSISTENCE fully cw and INTEN- 
SITY fully ccw. Display shall remain visible for 
i minute. 

i. Depress STORE pushbutton. 

j. Set STORE TIME fully ccw. Display shall 
remain visible at slightly reduced intensity. 

k. Rotate STORE TIME cw. Display intensity 
shall decrease with cw rotation and extinguish 
when fully cw. 

]. Depress STD pushbutton. 

m. Press ERASE pushbutton. Display shall be 
dark, except for possible few small brilliant spots 
(figure 5-4). 




Figure 5-4. Brilliant Spots in CRl' Display 



n. Rotate INTENSITY slowly cw until display 
is at normal viewing intensity, then fully ecw. 

o. Set PERSISTENCE fully ccw. Display back- 
ground shall become illuminated and displayed 
signal shall disappear. 

p. Rotate PERSISTENCE fully cw. Display 
background shall become dark. 

q. Set time base for single sweep operation. 

r. Rotate INTENSFrY control cw until spot just 
appears at left edge of display or until fully cw. 

s. Press ERASE pushbutton. 

t. Trigger sweep with tinje base reset control. 
If necessary, vary time base trigger level control 
to trigger sweep. (Adjust FOCUS as required to 
obtain sharpest trace.) 
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Note' 

Ifse single sweep operating mode to 
obtain sharply focused display. FVss 
i''KASK pushbutton after each display. 
Slightly readjust FOCUS, and retrigger 
sweep. Repeat as necessary, erasing 
each tinie FOCUJS is changed. 



u. Depress STORE pushbutton and set STORE 
TIME fully cw. 

V. After 10 minutes, press STI) pushbutton. Dis- 
play shall be visible. 

w. Press F’]RASE pushbutton. 

X. Rotate INTENSITY fully ccw. 

y. Depress FAST pushbutton. 

z. Set time base for sweep speed of 0. 1 usec/div 
and single sweep operation. 

aa. Set MAGNIFIER to X 10. 

ah. Press ERASE pushbutton. Display haek- 
groiiiul will be illuminated with both bright and 
dark areas. Mesh pattern may also he visible. 

ac. Rotate INTENSITY control fully cw or until 
spot just appears at left-hand edge of center graticule 
area or until fully cw. Adjust horizontal and vertical 
POSn'lON controls to place spot at left-hand edge of 
inner graticule an,d approximate verticjil center of 
CRT. 

ad. Set time base for op(?ration from line trigger 
source. 

ae. Trigger single sweep by setting time base trig- 
ger level control fully cw, pressing reset pushbutton 
to arm sweep, and rotating trigger level control. 
(Adjust FOCUS control as required to obtain sharpest 
trace.) Display shall remain visible within center 
7x9 divisions (small graticule) of (JRT for at least JO 
seconds. 



Note 

llse single sweep operating mode to 
obtain sharply fo(^used displ* y. Press 
ERASE pushbutton after e; ch display. 
Slightly readjust FOCUS control, arid 
retrigger sweep. Repeat as necessary 
erasing each time FOCUS is changed. 

* ^ ‘ I 

i'lf. Set STORE TIME fully cw. 



Model 184A/B 

ag. Press ERASE pushbutton. 

ah. Trigger single sweep by setting time base trig- 
ger ieVei control fully cw, pressing reset pushbutton 
to arm sweep, and rotating trigger leyel control. 

ai. Depress STORE pushbutton. 

aj. After 30 seconds, press h'AST pushbutton. Dis- 
|)!ay shall be OO'ii visible within center 7x9 divisions 
(small graticule) of CdlT. 




Note 

If fade positive condition (defined in 
paragraph 3-5) has existed for several 
minutes prior to checking FAST writing 
speed, CRT writing speed may be tem- 
porarily reduced. To restore normal 
writing speed, switch to S'fD mode and 
set PERSISTENCE to minimum for 5 
minutes. Return to step y and repeat 
this procedure. 



ak. Depress STD pushbutton. 

r 

al. Set INTENSITY fully crew. 

am. ScH PERSISTENCE fully ccw. 

5-15. WRITE-IN-STORE CHECK. 



a. Set Model I84A/H controls as follows: 



operating mode STD 

STORE TIME fully cew 

PERSISTENCE... fully ew 

MAGNIFIER XI 

INTENSITY fully ccw 

STD WRITE SPI) NORM 



h. Set time base fc') sweep spered of 5 usee/div and 
for single sweep operation. 



c. Simultaneously depress STI) and STORE push- 
buttons. 



d. Rotate INTENSITY cw until spot just appears 
at left edge of display or until fully cw. 



e. ih'ess ERASE pushbutton. 

f. Trigger single sweep with time base rc\set con- 
trol. If necessary, vary time base trigger level control 
io trigger sweep. 

g. Depress STORE pushbutton. Trace shall be 
visible. 
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f ^ 

h. Simultaneously depress FAST and STORE 
pushbuttons. 

i. Set time base for sweep speed of 0.1 usec/div. 

j. Set MAGNIFIER to XIO. 

k. Press ERASE pushbutton. 

l. Rotate INTENSITY cw until spot just appears at 
left od^e of display or until fully cw. 

in. Press ERASE pushbutton. 



Performance Check 

n. Trigger single sweep with time base reset con- 
trol. If necessary, vary time base trigger level control 
to trigger sweep. 

o. Depress STORE pushbutton. Trace shall be 
visible. 

p. Depress STD pushbutton. 

q. Set INTENSITY fully ccw. 

r. Set PERSISTENCE fully ccw. 



Model 184A/B Pcrldrmanee Check 

PERFORM \NCE CHECK RECORD 

MODEL 184A/B 



Instrument Serial Number Date 



Check 


Specification 


Measured 


CALIBRATOR CHECK 






Amplitude 


9.9- 10.1 div 




Risetime 


< 3 usee 


f 

1 


MAGNIFIER CHECK 






XI 


9.5- 10.5 div 


• 


X5 


9.5- 10.5 diy 




XIO 


9.5- 10.5 div 




BANDWIDTH CHECK 
XI 






50 kHz 


Set to 10 div 




5 MHz 


>7.1 div 

( 




\ 

BEAM FINDER CHECK 


1 




PERSISTENCE AND STORETIME CHECK 


Beam on-screen 

■ r ■ . 


1 


Minimum (fully ccw) 


<1/2 div 


. 


Maximum (fully cw) 


>1 min 




STD storetime (50 usec/div sweep) 


>10 min 




FAST storetime (0.1 usec/div sweep, XIO) 


>10 sec 




FAST storetime (fully cw) 


>30 sec 




WRITE-IN-STORE CHECK 




’ ■ 


STD/STORE 


Visible display 




FAST/STORE 

' 


Visible display 
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5-16. ADJUSTMENT PROCEDURE. 

5-17! The following paragraphs outline the pro- 
cedure for accomplishing the adjustments required 
for Model 184A/B. Use the equipment recommended 
in table 5-1 or similar equipment having at least 
equivalent capability. Uvse only a nonmetallic 
adjustment tool. 

5-18. The adjustment procedures should be per- 
formed in the sequence listed since some adjust- 
ments are dependent on control settings and results 
of previous steps. The adjiustments may be accom- 
plished individually, if desired, by referring to the 
preliminary control settings and the steps before 
the desired procedure. 

5-19. Some adjustment locations are identified in 
photographs at the end of this section. The page may 
be folded out for easy reference while performing 
the adjustment. Other adjustment locations are 
identified next to the procedure. 

5-20. There are several adjustments which directly 
affect the final accuracy of the ho»*izontal sweep. 
These must be made accurately and to the test limits 
specified to ensure that sweep accuracy will be 
maintained as time base plug-ins are interchanged. 
The adjustmerits given for the low voltage power 
supply, high voltage power supply, and horizontal 
amplifier are particularly important in this respect. 

5-21. COVER REMOVAL 




The servicing procedures are performed 
with power supplied to the instrument 
while protective covers are removed. 

Be careful wheri performing these opera- 
tions. lane voltage is always present on 
terminals including the power input con- 
nector, fuse holder, power switch, etc. 

When the instrument is on., voltages are 
present at many points and can result in 
injury or death when contacted. 

5-22. Model 184A. To gain access to the adjust- 
ments, the top covers and the rear LVFS access 
panel must be removed. Use a Posidrive type 
screwdriver for removing cover screws. Remove 
' the covers as follows: 

a. Ensure that LINE power switch is OKE and 
disconnect power plug from ac line source. 

l>. Remove four screws holding top cover from 
each side of instrumerit. 

c. Remove top cover by opening bottom end 
and pulling away from instrument. 
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d. Remove rear access cover by releasing single 
quarter-turn fastener. 

5-22. Model 184B. To gain access to the rack-type 
instrument, the top cover, side cover and the rear 
LVPS access panel must be removed. Remove the 
covers as follows: 

a. Ensure that LINE power switch is OFF and 
disconnect power plug from ac line source. 

b. Remove top cover, which is held in place with 
eight screws. 

c. Remove k I’t side cover, held in place with 
six screws. 

d. Remove rear access cover by releasing 
single quarter-tiii*n fastener. 

5-24. PRELIMINARY SETUP. 

a. Install time base and vertical amplifier 
plug-ins in Model 184A/B. 

b. Set INTENSITY fully ccw. 

e. Set PERSISTENCE fully ccw. 

d. Set STORE TIME fully ccw. . 

e. Depress STD pushbutton. 

f. Set line voltage SELEC'TOR switch, located 
on rear panel, to desired power line operating 
voltage (115V or 280V ac). 

g. Check that fuse of proper size is installed. 

h. Connect instrument to line power source. 

i. Apply power by turning LINE power vswiteh 
ON. 

j. Check that Phase/lkuidwidth switch is in 
Bandwidth position. 

k. Allow 15 minutes for warmup, 

5-25. LOW VOLTAGE POWER SUPPLY ADJUST- 
MENT. 

a. Connect digital voltmeter to +100V test 
point A1A2TP1 (figure 5-5). 

b. Set +I00V Adj AIA2R11 to obtain reading 
ofdOOViO.IV. 

c. Connect digital voltmeter to M5V teat 
point A1A2TP2. 

d. Set +15V Adj A1A2R20 to obtain reading 
ofM5V±0.lV. 

e. Connect digital voltmeter to — 12.(5V test 
point AlA2TP8.^ 

f. Set —12.6V Adj AIA2R29 to obtain reading 
of -12.6V ±0.1 V. 
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g. Connect digital voltmeter to — lOOV test 
point A1A2TP4. 

h. Set “lOOV Adj A1A2R40 to obtain reading 
of— 100V±0.1V. 



5-26. HIGH VOLTAGE POWER SUPPLY ADJUST- 
MENT. 

a. Using 1000:1 divider probe, monitor voltage 
at — lOOV test point A1A2TP4 with digital voltmeter 
(figure 5-6). 

b. Note voltage reading, which will be 
approximately — O.IOOV. Accuracy in measuring 
voltage is essential for accurate high voltage 
adjustment. 

c. Multiply reading obtained in step b by 1,440. 



Figure 5-5. Low Voltage Power Supply Adjustments 

d. Using 1000:1 divider probe, monitor high 
voltage at A6TP1 with digital voltmeter (figure 5-0). 

e. Set Std HV Adj A0R55 to obtain i'eading 
exactly equivalent to result obtained in step c. 
Required high voltage output of supply is — I440V. 




High voltage is present and easily 
accesible when making the following 
measurement and . adjustment. Be 
careful. Use an insulated screwdriver 
to make the adjustment. 



MODEL f84A / B 



-JOOV 
TESTPOINU 
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DIGITAL 

VOLTMETER 
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HIGH 
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ADJUST 



ta4A/B< A-7 












Figure 5-(>. High Voltage Adjustment 
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5-27. ASTIGMATISM ADJUSTMENT. 

a. Set DISPLAY to EX1’ CAI. 

I>. Slowly rotate INTENSITY control cw 
until low intensity spot appears. 

c. CenUfr spot with POSITION and vertical 
amplifier position contnd. 

d. Adjust FOCUS and ASTIG front-panel 
screwdriver adjustmc*nt for smallest round spot. 

s''. ‘ 

5-28. INTENSITY LIMIT ADJUSTMENT. 

a. On time base, set swet^p mode to single. 

b. Set Model 184A/H crontrols as follows: 

I)ISiM,AY INT 

PERSISTENCE; fully ccw 

operating mode l''AS'r 

e. Press ERASE pushbutton. 

(I. Rotah‘ INTENSITY control fully cw. A spot 
may appear at hd't-hand edge of display. 



e. Adjust l'’ast Int Limit AbR98 until spot is 
just (‘Xtinguisbed when INTENSITY control is fully 
cw. ERASE display afU'r (mch adjustirumt of ABK9B. 

f. Set PERSIS1T1NCE fully cw and ns'uljust 
A6R98 as neces.sary if spot appears. 

g. , I)(‘press STD pushbutton. 

h. Repeat steps c through f and in step e adjust 
Std Int Limit A6R94 instead of A6R98. 

i. Set INTENSITY fully ccw. 
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j. Set PERSISTENCE fully ccw. 



5-29. TRACE ALIGNMENT ADJUSTMENT. 

a. Set Model IH4A/lt controls as lollows: 

MAGNIFIER XI 

DISPLAY. EXT CAL 

PERSISTENCE fully ccw 

STORE 1’IME . . . . ; fully ccw 

operating mode STD 



TRACE^^ g 
ALIGN S 



EXT 

INPUT 



INPUT 






OSCILLATOR 



OUTPUT 
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b. Connect oscillator 400-Hz lOV output to 
EXT INPirr (figure 5-7). 



Figure 5-7. Trace Alignment Adju.stment 

c. Rotate INTENSITY slowly ew until display 
appears. 

d. (auiter trace horizontally and position trace 
on copter graticule line. 

e. Set IN'FENSITY and b'OCUS to view sharply 
defined trace. 

f. Adjust TRA(^E AIJGN front panel sm*w- 
driv(T adjustment R8 to align trace parallel to 
horizonta! graticule line. 

g. (N)nnect oscillator -iOO-llz lOV output to 
input of vertical amplifier plug-in (figure 5-7). 

h. Set DISPLAY to EXT (;AL. 

i. Set vertical amplifier plug-in controls to 
obtain vertical trace of exactly 8 divisions. 

j. Adjust Std Y Align Adj A7K(vl to align 
vertical trace parallel to center vertical graticule 
line. 

k. Re(‘heck trace alignment. R(*peat adjust- 
ment procc'dure if necessary to ensure fhat exact 
X and'Y alignment is obtained. 

Note 

Exact adjustment is very important 
if repeatable times are to be 

obtained in both —Up and Hip operation. 

l. Set INTENSH'Y fully ccw. 

m. Depress FAST pushbutton. 

n. Press ERASE pushbutton. 

o. Repeat steps b through f, adjusting Fast 
Trace Align A7R(>5; 

p. Press ERASE pushbutton. 
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q. Repeat steps g through k, adjusting Kast 
YAliKnA7R6;i 

r. Depress STD pushbutton. 

s. Adjust Patt Adj A6Kr)h for straightest 
trace when trace is positioned to left and right 
sides of graticule. 

t. Set INTENSITY hilly ccw. 

u. Disconnect oscillator. 

5-30. GATE AMPLIFIER RESPONSE ADJUSTMENT. 

a. Set Model I84A/B controls as follows: 

PERSISTENCE fully ccw 

DISPLAY INT 

MAGNIFIER Xl 

operating mode FAST 

b. Set time base controls to obtain baseline 

display with sweep speed ofO. I usec/div. ^ 

c. Set vertical amplifier position control 
fully ccw for off-screen display. 

d. Set monitor oscilloscope controls as follows: 



volti^i/div. I 

time/div 0.1 usee 

trigger source ir lernal 

trigger slope + 

coupling dc 



e. Using 10:1 divider probe and monitor 
oscilloscope, observe gate pulse signal at collector 
of Af)Q() (figure 5-8). 




f. Rotate INTENSITY control cw until gate 
pulse amplitude is 70V. 

g. Adjust Gate Resp Adj No. I AB(’;i and 
Gate Resp Adj No. 2 A(5(M for optimum fast 
risetinu^ and pulse flat-top response. Decreasing 
capacitancf^ of No. I reduees risetirne; deert^asing 
capacitance of No. 2 reduces overshoot. 

h. Set INTENSITY fully ccw. 



i. Depn-.ss S'H) pushbutton. 

j. Disconiu'ct nu)nitor oscilloscop<v 

S-31. FAST VERTICAL GAIN ADJUSTMENT. 

a. Set Model 184A/H controls as follows: 



DISPLAY.. :. EXT CAL 

MAGNIFIER ...: /•.... XI 

PERSIS1'ENC:E hilly ccw 

operating mod(? STD 



b. Connect oscillator to input ertical ampli- 
fier (figure 5-9). 

c. Adjust oscillator for 10 kHz output and 
amplitude to display exactly 8 divisions of vertical 
dellection. 

d. S(‘t IN5’ENSITY fully ccw. 

e. I,)c‘press FAST pushbutton. 

f. Rotate im'ENSn’Y cw to view display. 

g. Adjust l^'ast MV Adj AliRf)! to display 
exa(‘tly 8 (iivisions of vertical deflection a.s 
measured with inm?r graticuh?. 

h. Depress S'lM) pushbutton. 

i. Disconnef't oscillator. 
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Figure 5-9. Fa.st Vertical Gain Adjustment 

5-32. HORIZONTAL GAIN ADJUSTMENT. 

a. Sot Controls as follows: 



DISPLAY EXT CAL 

MACrNIFIER XI 

PERSISTENCE .... fully ccw 

operating mode STD 



b. Check MOOV supply for MOOV d). IV. 




MOOV will he. present at open lead of 
resistor eonneeted in next, step. 










M«<iVI IMA n 

‘ c. (’onnect lO-kilohm, O.IVo, I ' 2W resistor 
between MOOV supply and emitter of A7(J.‘t. Keep 
connection lead lengths short as poiisible to avoid 
stray pickup or oscillations. Do not leave resistor 
connected throughout adjustment as tiiermal rise 
will shift current reference. 

d. Adjust POSITION to center left-hand spot 
exactly on left-hand vertical graticule line. 

e. While alternately connecting and discon- 
necting resistor to emitter of A7Q3, adjust Xl Gain 
Adj A7R40 for exactly 10 major divisions of 
separation between spot positions (figure 5-iO). 
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Figure 5-10. Calibration Display 



f. Set DISPLAY to INT. 

,g. Set for 1 ms/div sweep speed. 

h. Apply 1-ms markers from time mark 
generator to input of vertical plug-in. 

i. Adjust time base I-ms calibration adjust- 
ment to obtain display of eleven markers in 10 
divisions. Second marker should be on 2nd graticule 
line and 10th marker on 10th graticule line. 

j. SetMAGNJFIKKtoXb. 

k. Adjust X5 Gain Adj A7R38 to obtain display 
of exactly 1 marker for 5 divisions. 

l. Set MAGNIFIER to Xl.O. 

m. Adjust XlO Gain Adj A7R3B obtain 
display of exactly 1 marker for 10 divisions. 

n. Set MAGNIFIER to XI. 

o. Depress FAST pushbutton. 

p. Press ERASE pushbutton. 

q. Adjust Fast Horiz Gain Adj A7R16 for 
display of II markers in 10 divisions of inner 
graticule. Second marker should be on 2nd graticule 
line and 10th marker on 10th graticule line. 



r. Disconnect time mark generator. 

s. Depress STD pushbutton: 

S-33. DC BALANCE ADJUSTMENT. 

a. Set Model 184A/B controls as follows: 

DISPLAY EXT CAL 

MAGNIFIER XlO 

operating mode STD 

b. Rotate INTENSITY control slowly cw 

until spot just appears. 

) 

c. Center spot on center graticule linos 

with POSITION and vertical amplifier position 
control. 

d. Set MAGNIFIER to XL 

e. Adjust DC Bal Adj A7R43 to recenter spot. 

f. Set MAGNIFIER to XlO and repeat steps 
c through f until spot does not shift from center 
when MAGNIFIER is switched from Xl to XlO. 

g. Set MAGNIFIER to XL 

h. Set INTENSITY fully ccw. 

i. Depress FAST pushbutton. 

j. Press ERASE pushbutton. 

k. Rotate INTENSITY slowly ew until spot 
just appears. 

l. Press ERASE pushbutton. 

m. Adjust Fast Horiz Bal Adj A7R18 to center 
spot on center graticule line. 

n. Depress STD pushbutton. 

5-34. VERNIER BALANCE ADJUSTMENT. 

a. Set Model 184A/R controls as follows: 

MAGNIFIER XlO 

operating mode STD 

b. Rotate DISPLAY cw until it is just out of 
I NT position (approximately 2 o'clock positioa). 

c. Center spot with POSITION. 

d. Set DISPLAY to EXT CAL. 

e. Adjust Vern Bal Adj A7Rli to recenter 
spot. 










f. KopoiU sips h ihrmiKh i* until spot flo«»s not Phase HaruKviikh switch . . Phase 

shift from center when DISI'LAY is rotated from MAfiNIKFKK XI 

ccw inot in INT) position to KXT CAI.. DISPLAY HXT CAL 

operating mode (’ONV 

5-35. WRITE-IN-STORE ADJUSTMENT. 



b. Connect lO-kHz sine wave output of 

a. Sot Model 184A/B controls as follows: oscillator to KXT INPUT and to vertical pIuK-in 

channel B input (ligure 5-12). 

PERSISTENCE fully ccw 

DISPLAY. EXT Note 

operating mode STD 

Channel B of a multichannel vertical 

b. Connect oscillator A 50-kHz sine wave out- plug-in is normally used for phase 

put to vertical amplifier input (figure 5-11). measurement. If another channel must 

be used, connect oscillator to that 
channel. 

^ c. Adjust oscillator output and dellection 
control of vertical amplifier to obtain 8<Hvision 
display. 

d. Adjust Input Comp Adj A7CI for display 
of single diagonal line (no phase shift). 

e. Set oscillator for output of 100-kHz sine 
wave. 
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OSCILLATOR 

A 






EXT 

INPUT 

OSCILLATOR 



B 



OUTPUT 



INPUT 



OUTPUT 









I f Adjust Phase Adj A7Ci for display of single 
diagonal line (no phase shift). 



Figure 5-11. Write-in-store Adjustment 



c. Connect oscillator B 10-kHz sine wave out- 
put to EXT INPUT 

d. Set outputs of oscillators A and B to display 
signal of exactly 6 divisions vertical amplitude and 8 
divisions horizontal amplitude. 

e. Simultaneously depress STD and STORK 
pushbuttons. Observe that vertical and horizontal 
amplitudes of displayed signal are slightly reduced. 



f. Adjust Hv Adj Wrt In Str Adj A6R56 to 
obtain best compromise between 6-division 
vertical amplitude and 8-division horizontal ampli- 
tude. 



g. Disconnect both oscillators. 

h. Depress STD p|ishbutton. 

5-36. PHASE ADJUSTMENT. 

a. Set controls as follows: 



g. Repeat steps b through f until no phase 
shift occurs for either frequency. 

h. Disconnect oscillator. 

i. Return Phase/Bandwidth switch to Band- 
width position. 




Figure 5-12. Phase and Corhpensation Adjustment 
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5-37. TRANSIENT RESPONSE ADJUSTMENT. 

Note 

Omit this adjustment procedure for 
normal calibration and perform the 
Horizontal Linearity Adjustment. This 
procedure should only be used if major 
repairs or complete module replacement 
has been made. 

a. Set Model 184A/B controls as follows: 



Adjustments 

5% overshoot on lower right-hand corner of 
displayed pulse. 

Note 

Capacitors for adjustment No. 1 and 
No. 3 should be adjusted so slugs are 
almost equally extended. 

g. Disconnect monitor oscilloscope. 

h; Disconnect square wave generator. 



DISPLAY . EXT CAL 

MAGNIFIER...:.. Xl 

operating mode — CONV 



b. Connect IV p-p square v;ave at 200-kHz 
repetition rate from square wave generator to 
EXT INPUT and to monitor oscilloscope vertical 
input (figure 5-13). 




. 50a TEE 

184A/B-A-10 



Figure 6-13. Transient Response Adjustment 



c. Set monitor oscilloscope time base to 
operate at sweep of 1 usec/div and synchronize 
monitor oscilloscope with 200-kHz signal. 

1 

d. Connect 1 usec/div sweep signal from 
monitor oscilloscope rear panel main sweep output 
to channel A input of Model 184 A/B vertical 
ampliper plug-in. 

e. ^ Adjust vertical plug-in controls to obtain 
8-divikion display. 

f. ' Observe displayed waveform. At this stage 
of adjustment, waveform will typically exhibit 
5% (at>proximately 0.5 div) overshoot. If overshoot 

I is greater, adjust H Res Adj No. 1 A^TC?, H Res 
Adj , 2 A7Cl0i arid H Resp Adj No. 3 A7C17 

to obtain flat-top response, with approximately 



5-38. HORIZONTAL LINEARITY ADJUSTMENT. 

Note 

Ensure that time base plug-in has been 
properly calibrated before proceeding 
with this adjustment. 

a. Sot Model 184A/B controls as follows: 



MAGNIFIER....... XIO 

DISPLAY ...INT 

operating mode CONV 



b. Connect 20-nanosecond output from time- 
mark generator to vertical channel A input (figure 
5-14). , 




c. Select fastest time base sweep speed (0.05 
or 0.1 usec/div) and obtain display. 

I ■ . 

d. Adjust H Res Adj No. 1 A7C7, H Res Adj 

No. 2 A7C10, and H Resp Adj No. 3 A7C17 for 
best overall linearity of center 80 divisions of 
available display. Use horizontal POSITION control 
to permit viewing right, center and left portions of 
display. H Res Adj No. 1 affects left portion, H Res 
Adj No. 2 center portion, and H Res Adj No. 3 right 
portion of sweep. ^ 
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Model 184A/B 



e. Disconnect time>mark generator. 



5-39. COLLIMATION AND WRITING RATE ADJUST- 
MENT. 

a. Set Model 184A/B controls as follows: 



PERSISTENCE fully ccw 

DISPLAY. INT 

operating mode . ; STD 

INTENSITY fully ccw 

MAGNIFIER XI 

STD WRITE SPD. -.NORM 



b. Press ERASE pushbutton. 

[ 

c. Set Std Lvl Adj A8R10 fully ccw. 

d. Press filRASE pushbutton. 



slightly ccv/, ERASE, trigger vsingle sweep and 
recheck for 1 minute display. 

n. Depress F’ AST pushbutton. 

o. Press ERASP] pushbutton. 

p. Set Fast Lvl Adj A8R8 fully ccw. 

q. Adjust Fast Col Adj A8R25 to evenly 
illuminate display area. p]ntire display may not be 
illuminated at this time. 

r. Set PERSISTENCE fully cw. 

s. Adjust Fast Lvl Adj A8R8 cw in small 
increments, pressing P^RASPj after each change in 
adjustment Adjust to obtain best compromise be- 
tween light and dark background illumination over 
display area. 



e. Adjust Std Col Adj A8R21 to just fill 
display area at uniform brightness level. 

f. Press p]RASfil pushbutton. 



t. Connect oscillator 8.5-MHz sine wave output 
to vertical amplifier input (figure 5-15). 

u. Set time base ibr normal sweep operation 
with sweep speed ofO. I usec/div. 



g. Adjust Gl Lvl Adj A8R59 to obtain uniform 
background brightness level over entire display 
area. 

I ' I 

h. Set ^ tithe; base controls fm single sweep 
operation with sweep speed of 5 usec/div and to 
trigger from line. 

i. Set PERSISTENCE fully cw. 

j. Rotate INTENSITY cw until spot is just 
visible or until control is fully cw. 

k. Trigger single sweep. Single trace should 
be displayed. It may be necessary to adjust FOCUS 
to obtain sharp trace. 



Note 

To obtain sharp display, adjust FOCUS 
control slightly, ERASE, and retrigger 
sweep. Repeat until sharpest display 
is obtained. 

1. Displayed sweep should be visible across 
entire display area. If it is not, adjust Std Lvi 
Adj A8R10 slightly cw, ERASE and trigger single 
sweep. Repeat procedure until sweep is visible 
across entire display. 



V. Depress STD and set PERSISTENCE fully 



ccw. 



w. Rotate INTENSITY control cw until trace 
just appears. 



MODEL 184A/B 



VER- 

TICAL 

CHAN A 
INPUT 






OSCILLATOR 



OUTPUT 



/ 



f 



184A/B A-9 02-77 



Figure 5-15. Fast Waiting Kate Adjustment 



X. Adjust oscillator and vertical amplifier 
controls to display exactly 8 divisions of vertical 
deflection as measured with internal graticule, 

y. Set time base for normal sweep operation 
with sweep speed of 0. 1 usec/div. 



m., With SI arply focused sweep visible 
across entire dispuy, turn INTENSITY fully ccw 
and check that display remains visible for 1 
minute If it does not, readjust Std l.*vl Adj A8R10 



z. Set time base for single sweep operation, 

aa. Set Model 184 A/B controls as follows: 






-■ • i mm 




HL 







Model 184A/B 



operating mode . . . ; FAST 

PERSISTENCE. i fiilly cw 

MAGNIFIER XI 



ab. Press ERASE pushbutton. 

ac. Rotate INTENSITY cw until vertical line 
just appears or control is iiilly cw. 

ad. Trigger single sweep. An 8.5-MHz wave- 
form should be visible across reduced display area. 
If not, adjust Fast Lvl Adj A8R8 slightly cw, ERASE, 



and trigger single sweep. Repeat procedure until 
signal is visible across reduced display. 

ae. With sharply focused signal visible across 
reduced display, turn INTENSITY fully ccw and 
check that display remains visible for 10 seconds. 
If it does not, readjust Fast Lvl Adj A8R8 slightly 
ccw, FjRASE, trigger single sweep and recheck for 
lO-second display. 

af. Disconnect oscillator. 

ag. Depress STD pushbutton. 
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Adjustments 




HV 

TESTPOINT 

A6TP1 



INT LIMIT 
FAST 
A6R98 



STD INT GATE RESP 
LIMIT NO 2 
A6R94 A6 



GATE RESP 
NO 1 
A6C3 




FAST STD .WRTINSTR PATT 
HV ADJ HV ADJ HV ADJ A6R86 
A6R54 A6R55 A6R56 



X10 

GAIN 

A7R36 



X5 

GAIN 

A7R38 



DC BAL 
A7R43 



FAST 

TRACE 

ALIGN 

A7R65 



STD 

Y ALIGN 
A7R64 



FAST 
Y ALIGN 
A7R63 



FAST LVL 
ADJ 
A8R8 



STD LVL 
ADJ 
A8R10 



G1 ADJ 
A8R59 



PHASE 

BANDWIDTH 

A7S1 



PHASE 

A7C3 



l=MPUT 

COMP 

A7C1 



XI 

GAIN 

A7R40 



VERN 

BAL 

A7R11 





STD COL 

ADJ 

A8R21 



FAST COL 

ADJ 

A8R24 



HRES 
-ADJ #3 
A7C17 



HRES 
ADJ #2 
A7C10 



HRES 
ADJ #1 
A7C7 

FAST 

HORIZBAL 

A7R18 

FAST 

FAST 

H0RI2GAIN 

A7R16 



PHASE 

A7C3 



PHASE 

BANDWIDTH GAIN 
A7S1 A7R38 



X10 

GAIN 

A7R36 



STD 

Y ALIGN 
A7R64 



FAST 
Y ALIGN 
A7R63 



STD 

LVL ADJ 
A8R10 



G1 ADJ 
A3R59 



XI 

GAIN 

A7R40 



INPUT 

COMP 

A7C1 




STD 
COL . 
ADJ 
A8R21 



FAST 

COL 

ADJ 

A8R24 

FAST 
LVL ADJ 
A8R8 

FAST 

TRACE 

ALIGN 

A7R65 

HRESP 
ADJ #3 
A7C17 



VERN 

BAL 

A7R11 



DC BAL 
A7R43 



FAST 

H0RI2 

GAIN 

A7R16 



FAST 

HORIZ 

BAL 

A7R18 



HRES 
ADJ #1 
A7C7 



H RES 
ADJ #2 
A7C10 






1 • 



Figure 5-16. 
Adjustment Locations 

5-15 







Repfiaceable Parts 



Model 184A/B 



MP54 







MPI3 



fn><' "“^/MPii? 

Mm 






p/0 A9 
MPIIO 
MPIII 
MPH2 



-MP49 




MPI5 



■ 

MP50 



R5(H)DDEN) 



MP44 




MP(3I 



MPt42. 



,MP)22 

MP40 



XFt 

T®' IfS 



MPI32 




MPII3 



/<1 K. vWW26 
S5 '[?.ML//MP84 



MPI32 






MPI30 

MPI43- 





'^/aV/^v* V; 



C2.C3 .MP82 



Ai*T4. 



- V 



MP94 ^ ^ 

\ ^ 

\mP83 

MP)33 



X 



TURNS 






MP93. 



MP’,34 

MPI44 



MPiid 
/ MPI20 



MP30 



MP53 






MP26 



MP29 

MP28 



MP27* 





MP52 






y' c 

<• 5* t * 



MPt 

MPfOO 



MP56 

MP59< 







MP33 



MP8 S4 

MP9 \ \ 



JV^ UmP9I 



MP43- 
MP42 - 
MP80 

©!> 

MPI07- 

MPI06- 

MPI05- 

MPIOA-" 

MPI03' ' 

MPIO 

MPII t 



MP34 



MP>7 

MP47 

JI4 



MP32 






'^--<ssy\ 

\ 



MP55 



MP3I 



MPI29---.^^ 
MPI09C9 Q) 
X® / 






EI,E2- 






MPI08-"KM 














Figure 6-1. Model 184B Mechanical Parts 
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MP35 
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MPI22 
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XDSI 
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/ y MP60 




y\/ MPI02 
x'ACv (HIDDEN) 



\WI27 

^MPI26 

'MPI25 



MP90 



fe 



MPI22.;^<^^ 

MPI23.W^/ 



^MP38 

MPI24 



MP20 
/ MP22 
/ /MP2I 



MP23 



MP24 



MPI40 



MPI40 



MPI39 



MPI38'^ 

MPI37 
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Figure 6-2. Model 184A/B Parts Identification 







6-1. INTRODUCTION. 

'' ■ • ' . ‘ 

6-2, This section contains information for ordering 
parts. Table 6-1 lists abbreviations used in the parte 
list. Table 6-2 lists all replaceable parte in reference 
designator order. Table 6-3 contains the names and 
addresses that correspond to the manufacturer's code 
numbers. 

6-3. REPLACEABLE PARTS LIST. 

6-4. Table 6-2 is the list of replaceable parts and is 
organized as follows: 

a. Electrical assemblies and their components in 
alphanumerical order by reference designation. 

b. Chassis-mounted parts in alphanumerical 
order by reference designation. 

c. Miscellaneous parts. 

d. Illustrated parts breakdowns, if appropriate. 

The information given for each part consists of the 
following: 

a. The Hewlett-Packard part number. 

b. The total quantity (Qty) in the instrument. 

c. The description of the part. 

d. A typical manufacturer of the part in a five- 
digit code. 

e. The manufacturers' number for the part. 

The total quantity for each part is given only once — at 
the first appearance of the part number in the list. 

6-5. ORDERING INFORMATION. 

6-6. To order a part listed in the replaceable parte 
table, quote the Hewlett-Packard part number, indi- 



the nearest Hewlett-Packard office. 

6-7, To order a part that is not listed in the replace- 
able parte table, include the instrument model number, 
instrument serial number, the description and function 
of the part, and the number of parts required. Address 
the order to the nearest Hewlett-Packard office. 

6-8. SPARE PARTS KIT. 

6-9. Stocking spare parts for an instrument is often 
done to ensure quick return to service after a malfunc- 
tion occurs. Hewlett-Packard has a Spare Parts Kit 
available for this purpose. The kit consists of selected 
replaceable assemblies and components for this instru- 
ment. The contents of the kit and the Recommended 
Spares list are based on failure reports and repair data, 
and parts support for one year. A Recommended 
Spares list for this instrument may be obtained on 
request and the Spare Parts Kit may Reordered through 
your nearest Hewlett-Packard office. 

6-10. DIRECT MAIL ORDER SYSTEM. 

6-11. Within the USA, Hewlett-Packard can supply 
parts through a direct mail order system. Advantages 
of using the system are as follows: 

a. Direct ordering and shipment from the HP 
Parts Center in Mountain View, California. 

b. No maximum or minimum on any mail order 
(there is a minimum order amount for parts ordered 
through a local HP office when the orders require 
billing and invoicing). 

c. Prepaid transportation (there is a small 
handling charge for each order). 

d. No invoices — to provide these advantages, a 
check or money order must accompany each order. 

6-12. Mail order forms and specific ordering informa- 
tion is available through your local HP office. Addresses 
and phone numbers are located at the back of this 
manual. 
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Table 6-/. Abbreviations for Replaceable Parts List 



A 


AMPEHEIS) 


H 


HENRY(IES) 


NPN 


NEGATIVE POSITIVE 


RWV 


REVERSF WORKING 


ASSY 


ASSEMBLY 


HG 


MERCURY 




NEGATIVE 




VOLTAGE ■' 






HP 


HEWLETT-PACKARD 


NSR 


NOT SEPARATELY 






BD 


BOAHD(S) 


HZ 


HERT4 




REPLACEABLE 


SB 


SLOW BLOW 


BH 


BINDER HEAD 










SCR 


SILICON CONTROLLED 


BP 


BANDPASS 


IF 


INTERMEDIATE FRED 






' 


RECTIFIER 






IMPG 


IMPREGNATED 


OBD 


ORDER BY 


SE 


SELENIUM 


C 


CENTl 


INCD 


INCANDESCENT 




DESCRIPTION 


SEC 


SECOND(S) 


CAR , 


CARBON 


INCL 


INCLUDEIS) 


OH 


OVAL HEAD 


SECT 


SECTION(S) 


ccw ‘ 


COUNTERCLOdKWISE 


IIMS 


INSULATIONIEDI 


OX 


OXIDE 


SI 


SILICON 


CER 


CERAMIC 


lIMT 


INTERNAL 






SIL 


silvf:r 


CMO 


CABINET MOUNT ONLY 




KILO(IO^) 


P 


PEAK 


SL 


SLIDE 


COAX 


COAXIAL 


K 


PC 


PRINTED (ETCHED) 


SP 


SINGLE POLE 


COlpF 


COEFFICIENT 


KG 


KILOGRAM 




ClRCUITiSI 


SPL 


SPECIAL 


COMP 


COMPOSITION 






PF 


PICOFARADS 


ST 


SINGLE THROW 


com 


. CONNECT.OR(S) 


LB 


POUND(S) 


PHL 


PHILLIPS 


STD 


STANDARD 


CRT 


CATHODE RAY 1 UBE 


LH 


LEFT HAND 


PIV 


PEAK INVERSE 






CW 


CLOCKVyiSE 


LIN 


LINEAR TAPER 


t 


VOLTAGE(S) 


TA 


TANTALUM 






LOG 


LOGARITHMIC TAPER 


PNP 


POSITIVE NEGATIVE 


TD 


TIME DELAY 


D 


DECi no 


LPF 


LOW-PASS FIL TERIS) 




POSITIVE 


TFL 


IE F 1 ON 


DEPC 


DEPOSITED CARBON 


LVR 


IFVFH 


P/0 


PART OF 


TGL 


TOGGLE 


DP 


DOUBLE POLE , 






PORC 


PORCELAIN 


THYR 


rHYRISrOH 


DT 


DOUBLE THBCjW 


M 


MiLLi no'^i 


POS 


POSIT lON(S) 


Tl 


TITANIUM 






MEG 


MEGA lU/'l 


POT 


POTENTIOMETEH(S) 


TNLDIO 


FUNNEL DIODE IS) 


ELECT 


ELECT HOLY TIC 


MET FILM 


ME LAI. FILM 


PP 


PEAK TO PFAK 


TOL 


TOLERANCE 


ENCAP 


ENCAPSULATF.n 


MET OX 


METAL OXIDE 


PRGM 


PROGRAM 


TRIM 


TMIMMEH 


EXT 


’ EXTERNAL 


MFR 


MANUFAc: runcR 


PS 


POLYSTYRENE 




MICRO i K) 






MINAT 


MINIATURE 


PWV 


PEAK WORKING 


U 


F 


FARAOISI 


MOM ' 


MOMENTARY 




VOL TACE 






FET 


FIELD-EFFECT 


MTG 


MOUNTING 






V 


VOl TS 




TRANSISTOFKSI 


MY 


MYLAR 


RECT 


RECriFIERlS) 


VAR 


VARIALU F. 


FH 


Flat head 






RF 


RADIO F REOUENCY 


VDCW 


DC WORKING VOLT(S) 


FIL H 


F FLUSTER HEAD 


N 


NANO (lO ’h 


RFI 


FIADID F HFOUENCY 






FXD 


Fl'XED 


N/C 


NORMALLY CLOSED 




INTERFEHFNCF: 


W 


WATKS) 






NE 


neon 


RH 


ROUND HEAD 


w/ 


WITH 


G 


GIGA (10*^1 


N/O 


NORMALLY OPEN 




OR 


WIV 


WORKING INVERSE 


GE 


GERMANIUM 


NOP 


NEGATIVE F^OSmVE 




RIGHF HAND 




VOLT'^Gc 


GL 


GLASS 




^EF-IO (ZERO TEMPER 


RMO 


RACK MOUNT ONLY 


W/0 


WIT HOUT 


GRD 


GROUNDED 




ATURE COEFFICIENT) 


RMS 


ROOT MEAN SOUAFU 


ww 


WIFIEWOUND 
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Table 6-2. Replaceable Parts 
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Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1 


00184-60003 




■ CHASSIS PARTS 

' ' 

POWER MODULE:L0w'vOLTAGE IEXC^PT OPTION 003> 


28480 


00184-60003 


A1 


00184-60005 


1 


POWER M0DULE:L0W VOLTAGE lOPtlON 003} 


28480 


00104 60005 , 


A1A1 


00184-66511 




BOARD ASSYiLV RECTIFIER ' 


2B1B0 


001B4 68611 ■ 


A1A2 


00184 66509 


1 


BOARD ASSY; LV REGULATOR 


: 28480 


00184 6B60B - 


A3 


00184-66615 


t 


BOARD ASSYiMODE SWITCH 


28480 


00184-66515 


A3 


00184B6ST0 




BOARD ASSY:HV OSCILLATOR ' 


28480 


00184-86b10 . 


A4 


00184 66504 




BOARD ASSY:HV RECT*IFIER 


2B4B0 


00184 66504 


AS 


00180-61904 


1 


SWITCH ASSY:DISPLAY 


78480 


00180-61904 


A6 


00184-66620 




BOARD ASSY: GATE 


28480 


00184 66520 


A7 


00184-66517 




BOARD ASSY: HORIZONTAl,.AMPLIF lEH . 


26480 


00184-661)17 


AB 


001B4 66518 




BOARD ASSY; HORIZONTAL AMPLIF lEH i 


284B0 


00184-66518 


A9 


00184 61101 ’ 




MULTIPLIER ASSY; HV (MODEL 184A.CABINET TYP6) 


28400 


00184 81101 


A9 


00184 61103 




MULTIPLI’ER ASSY; HV (MODEL 184B-RACK TYPEI 


28480 


00184-61 103 


AtO 


00180-66546 




BOARD ASSY;5WEEP GATE ; 


28460 


00180-66546 


Cl 


0170-0022 


1 


CSFXO MY O.IUF 20S 600V0CW 


09134 


TYPE 24 


C2 


0140-3484 


2 


CsFXO CEM FEED-THMU 1000 PF 208 lOOOV 


72982 


24.32-009 X5U 102H 


C3 


0140-3484 




CsFXO CER FEED-IHRU 1000 PF 208 lOOOV 


729B2 


2432-009 X5U 102M 


C4 


9060-1398 


1 


CAPACITOR AS5Y:0.3 PF 


28480 


5060-1398 


OSl 


2140 0346 


2 


LAIV5P: , INCANDESCENT 5V 


71744 


. 7210 


XDS1 


00183-47701 


2 


BASE: PILOT LIGHT 


28480 


00183-67701 


0S2 


2140-0392 




LANPxINCANDESCENT IB-OV 0.026 AMP 


71744 


CM 7220 


XDS2 


00163-47701 




PASEspiLOT LIGHT 


28460 


00183-67701 


n 


0340-0490 


3 


HASHERS TRANSISTOR INSULATOR 


04713 


14B52600F12 


12 


0340-0491 


3 


WASHER: INSULATEOe TRANSISTOR 


04713 


14B52600F03 


C) 


1291-3073 


61 


CONNECTQRsSINGLE FEMALE CONTACT 


27264 


06-50~0101I2138TI 


E4 


0362-0327 


1 


’ IPINS FOR jiT Thru JI9I 

TERMINATION:CfllMP LUG FOR 26 AWG WIRE (USED 


.27264 


2126 


fl 


21 10-0007 


1 


‘ WITH RID 

FUSE3CARTR10GE AMP 290V SLUM BLOW 


1 

75915 


313001 


ri 


21100303 




(FOR 230V OPERATION - OPTIONAL) 
FUSIi:CARTRIDGE 2A 250V SLOW-BLCW 


71400 


MDX-2A : 


F2 


2110-0007 


1 


(FOR 115V OPERATION - STANDARD). 
FUSE: CARTRIDGE 1 AMP 250V SLOW BLOW 


75915 


.313001 


Jl 


1291-0137 


1 


IHV OSCI 

C0NNECT0R3PC 32 CONTACT 


02660 


26-4200-32S 


42 


1291-0172 


1 


CQNNECTORXPC EDGe 1 ROW 22 CGNTACI 


71765 


250-22-30^210 


J3 

J6 


1290-0083 


6 


UVPS) ' 

N.S.R. PART OF NP42. MP8Q. 

CONNECTORS BNC 


02660 


31r42 1-1020 , 


J7 


1290-0083 




CONNECTORIBNC 


02660 


31-221-1020 : 


J8 


1290-0083 




C0NNECT0RS8NC 


02660 


3W2 1-1020 


49 


1290-0003 




, CONNECraiaBNC 


02660. 


31-221-1020 


410 


1290-0083 




C0NNECTQRS6NC 


02660 


31-221-11020 


411 


1290-0083 




’C0NNECTO8SBNC 


02660 : 


31-221-1020 


412 


1291-2397 


1 


S0CKETS3-PIN MALE POWER RECEPTACLE 


82!ia9 


EAC-301 


413 


1910-0038 


1 


BINDING POST 


284B0 


1510-0038 


414 


0343-0006 


2 


CONTACTsCONNCCTOR SWITCH 


28460 


0363-0006 . 


419 


1291-1190 


1 


CONNECTORsPC EDGE 12 X 121 24 CONTACT 


11765 


251-12-30-261 


414 


129:-3049 


1 


IA8) 

CONNECTOR: PC 8 MALE CONTACT 


26480 


1251-3069 


i 

4l7 


1291-3070 


1 


IA7I 

CONNECTORSPC 12 HALE CONTACT 


28480 


1251-3070 


4ta 


1291-3147 


1 


IA2I 

C0NNECT0R:4 post TYPE FEMALE Cnr'IACT 


27264 


09-50^304112139-41 


419 


1291-3202 


1 


IA7I , 

CONNECTORSPC 19 FEMALE CONi 


27264 


09-50-715112139-15) 


LI 


00191-44004 


1 


IA61 

COIlsALlGNMfiNT* V AXIS 


28480 


. 00191-66004 


12 


9060-0443 


1 


COUiTRACE ALIGNMENT 


26480 


5060-044.3 


13 


91 70-0013 


1 


COILSCORE. TOROlO* GREEN 


72656 


Cf-102-H 


MFl 


10I78A 


1 


FILTERSCONTRAST 


28460 


IOV78A 


Fpi / 


9040-0444 


1 


SHlELOsLIGHTfBLACK NYLONIOFT A69uX99l 


28460 


5040-0444 


MP3 


9020-0476 


1 


BEZELSCRT 


28480 


5020-0476 


MP4 


0018004130 


i 


COVER;BTM RIGHT (EXCEPT OPTION 580) 


28480 


OUlUO-04130 


MP4 


0018064113 




COVER:BTM RIGHT (OPTION 500) 


28400 


00180-64113 


MP5 


0018004132 


1 


COVER:QTM LEFT (EXCEPT OPTION 680) 


28480 


00180 04132 


MP5 • ' 


0018064114 




COVER:BTM LEFT (OPTION 680) 


2B4B0 


OO1OO-04114 


MP8 


0018004134 


1 


cover'.toprigh: 


28480 


00180-041.34 


MPT 


OOI0O>O4136 


1 


COVERsTUP lef: 


28480 


00180-04136 


MPa 


0370-0432 < 


1 


KN0B3BLACR LEVER 


28480 


0370-0432 


MP9 


00180-09002 


1 


LEVERXHORIZQNTAI .>QSITIQN 


28480 


00180-05002 


MPIl 


00180-47404 


2 


KNOB ASSVIBAH ;«fTH BLACK. ARROW 


284 80 


00180-67404 


MP13 


OOlBO-67409 


1 


KN083RN0 8LK IFI^fO BEANI 


28480 


00180-6 7405 


>PI4 


0370-0348 


1 


KNUBSRND 8LK 0.940" OIA 


28460 


0370-0348 


MP19 ) 


00180-47402 


2 


KNOB ASSYSliLACKfFOCUS C HORU. 


20480 


00180-67402 


PP17 ' 


0403*0128 


1 


CUIDESPC HO PLUG-INILEFTI 


28480 


0403-0128 


MP18 


0403-0129 


1 


GUIDE SPC 80 PLUG-INIRIGHTI 


28460 


0403-0129 


MP19 


0910-0709 


2 


PiNtSPHlNG 0.094" OIA 


00287 


UBOi 
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Replaceable Parts Model 184A/B 



Table 6-2. Replaceable Parts (Cont'd) 



Referencci' 

Designation 


HP PartjJNumber 


Qty 


\ Description 


Mfr 

Code, 


Mfr Part Number 




0510-0992 


2 


. 

, RINGIBETAINING SU FOR OIA SHAFT 


79136 


X5133-9-S-M0 


fWI, , 


1460-9706 


2 


SPIUNGtCONPRESSIUN 


00000 


080 


HP22 ‘ 


.’3090-*044l 


2 


iUASHER:SHOUkOER .129 10 FOR 84 HOW 


28480 


3090-0442 


¥923 


9020-0499 , , 


. 2 


HINGE: PROBE HANGER 


28480 


9020-0499 


KP24 , 


5040-0463 ' 


V. 2, 


HANGER:PR08E (CAG) 


28400 


9040-0463 


■ |ip25 


C50180-88702 


2 


KITiPflOBE HANGER I184B ONLY) . , 


28480 


00180-88702 


1 MP26 


5040-0499 V 


1 


HANDLE. , 


28480 


9040-0499 


PP27 


Ot}lSO-247ia ^ 


2 


SPACER:HANDL£ ' 


28480 


00180-24718 


¥¥2B 


00180-22301 . 


■ 


KEEPERSHANDLE 


28480 


00180-22301 


i¥P29 


0018(^09103 \ 


2'- 


SPRING: INSERT 


28480 


00180-09103 


'Vpjo 


00180-07201 ' 


2 


INSERTSKEEPER 


28480 


00180-07201 


PP31 


432(1-0231 


l'/'. 


RU8BER:RFI. 


00000 


oaoA 


PP32 


00180-60118 


1 


CHASSIS:CAit POWER 


28480 


00180-60118 


¥P33 


OOI 8 O 76 OII? 

00180-24726 


1 


CHASSISSCAB DISPLAY ' 


28480 


00180-60117 


PP^4 


1 


spacer: FRONT 


28480 


OOiaO-24728 


PP3S 


00180^24727 


1 


SPACERSREAR r 


28480 


00180-24727 


PP36 


00180-2472^6 


2 


SPACfi^:SlDE 


28480 


• 00180-24726 


PP38 i 


9040-0445 


1 


F00T:a07T0r ‘ 


28480 


9040-0445 


PP39 1 


! 9040-0446 


■ 2 


FOOTsj^EAR* SHORT. 


28490 


5040-0446 


PP40 


V 5040-0447 


2 


FOOTrREARiLONGl 


28480 


5040-0447 


PP41 


00181-00601 


' 1 


SHIELO:CKT 


284B0 


00161-00601 


, PP42 


QO!J8400207 


1 


PANELSFRONTCCABl 


28480 


t^U1H400207 


■>P43 


00184-00206 


1 


PANEL :FRONT-SUB 


28480 


ODm40D20B 


PP4^ 


0400-0009 


3 


GROffNET:VINVt, FITS l/4>» OlA KC^LE 


01930 


’ G250 


PI^4S 


1400^0026 


I’-'..- 


CIANP:HOS£ <„ 

. ' ► ' ' 


66299 


36H 


MP-^6 


00180-41207 


2 


BRACKET: PL AST 1C 


:^84ao 


00180-41207 


PP47 


00100-09104 


2 


CLIPSGROUND \ . 


28480 


CioiBO-09104 


PP<%B 


0018(H>23701 


1 ■ 


, SHAFTSBEAN FINDER 


264 BO 


00180-23701 


PP49 


'00181-01202 


1 


BRACKET SCRT C0NT910L MOUNT 9N6 


28480 


00181 -ni 202 


PP5Q 


5040-0493 


: ■/., 1 


cover: PO tENTIONETERIFOCUS 1 


284 60 


5040-0493 


' PP5i 


00180-01209 


1 


BRACKET aCONNECTOR PLUO*-IN 


28480 


OOlBO-01209 


PP52 


noioi -01201 


1 


bracket:crt CC^ANP 


28480 


00*81-01201 


Pl»53 


00184-04101 


1 


COVER PLATESHV SUPPLY 


284 BO .. 


00184-04101 


Pi»54 


00180-2.5401 


1 


PLEXIGLASSsHV 


28480 


00180-25401 


PPS9 


00180-24301 


1 '! 


NUTSHORUQNTAL POS. PUT . 


'28480 


OOlBO-24301 


PP5A ' 


1400-0329 


1 


ClWsCABLE 0.125* OIA 


00069 ^ . 


080 


PP98 


00180-24702 ■ 


1 


STANDOFF :GATE BOARD 


28480 


00180-24702 


PP99 


P370-003I 




SCREMSRND HD SLOT OR 4-40 X 0«500* LG 


00000 


□BO 


V PP60 


0400-0010 


GRONNEtiVINVL 0.250* ID 


00000 


OBD# 


PPfrl 


2200-0762 


20 


SCREWXTRUSS HD POZI QR 4-40 X 0.250" LG 


00000 


OBO 


''PP62 


2200-0140 


22 


SCREHtFLAT MO POZI OR 4-40 X 0^250" LG \ 


00000 


OBO 


PP63 


2360-01^2 


12 


SCREWsFLAT HO POZI OR 6-32 X 0.290" 


OOQOO 


OBO 


NP66 


00180-06138 


1 


COVERiTOPIRACKl' . 


28480 


00180-04138 


HP67 


bOlBO-04137 


2 


COV£R:SIOE(RACKI 


28480 


00180-04137 


MPbS 


00180-01217 


2, 


BRACKET :COVER 


28480 


OOlBO-01217 


PP69 


5060-0431 


1 

2 


FRAME ASSY: SIDE 


28400 


5060-0431 


PP70 


5000-0091 


2 


TRIM STRIP I 


28400 


5000-0051 


PP7I 


00180-00601 


1 


) SHIELOsPOST ACCELERATOR 


28400 


00180-00601 


PP72 


00100-60119 


1 


CHASSIS ASSVSDISPLAVilACKl 


28480 


00180-60119 


PPT3 ' 


00180-60120 


1 


CHASSIS ASSYiPDHERlRACKI 


28480 


00180-60120 


PP74 


9000-0449 


1 . 


SPACERsFRpNT 


28480 


5000- 0449 


PP75 


5000-6469 


1 


SPACER: REAR 


28480 


5000-0469 


MP76 ' 


00180-64110 


1 


COVER ASSY:BOTTOM (EXCEPT OPTION 5B0) 


2B<IB0 


0018064110 


MP76 


00I80-6411B 




• COVER ASSY: BOTTOM (OPTION 580) 


2B4B0 


OO10D64115 


MP77 


1490-0030 


1 


STAND:TILT 


20480 


14000030 


MP78 


B060 0767 


5 


FOOT ASSY:F(M, 


28480 


50600767 


PP79 


9060-0992 




KIT; RACK MOUNT BH (184B ONLY) 


28480 


9060-0552 


PP80 


0018400208 


i\. 


panel:frontcrack) 


28480 


00184 0020H 


PPAl 1 


00180-01259 


1 


BRACKET: BRACE 


28480 


00180-01255 


PP82 


00180-01246 


1 


BRACKETSGROUND LINE FILTER 


28480 


00180-01246 


MP83 


00182-01209 


1 


BRACRETILINE FILTER 


26480 


00182-01209 


PP84 


00182-00601 


i 


SHIELD:LINE FILTER 


28480 


00182-00601 


PP85 


1450-0404 


2 


LENSsCLEAR 


28480 


1490-0404 


PP«6 S 


00180-01249 


i 


BRACKETaVERTICAL LEADS 


26460 


OOlBO-01249 


PPiiS 


00180-41208 . 


t 


clip:horizontal 


28480 


00180-41208 


PP89 


00180-01290 


1 


BRACKET:VERTICAL LEADS 


28480 


00180-01290 


PP90 


1490-0710 


1 


STAND:TILT 


284B0 


1490-0710 


PP9I 


00180-09105 


1 


CLIPsGROUNO 


28480 


00180-09109 


PP92 


1400-0090 


1 


washer: RUBBER 5/8" 00 


00000 


OBO ; 


PP93 


0010460202 


1 


PANEL ASSYrHEAR 
IINCLUDESJ12, SB. S6, MPB4) 


28480 


001B4-60202 


PP94 


4320-0002 


35 


CHANNEL IRUBBER 


7U85 


X-200 


PP95 


00181-23201 


2 


COUPLERsSHAFT 


26480 


00181-23201 


PP9fr 


00184-67401 


1 


KNUB ASSY:STR flN 


28460 


00184-67401 


PP97 


01703-23702 


1 


SHAFTS PUSHBUTTON 


28400 


01703-23702 


PP9B 


01802-23202 


1 1 


CUUPLERaSHAFT 


28480 


01602-23202 


PP99 


0370-0451 


9 


BEZ£L:PUSHBUTT0N KNOB BLK NYLON 


26480 


0370-0451 


PPlOO 


9060-0548 


1 


KlTsCONTRAST FILTER 


28480 


5060-0548 


PPI02 


00184-00601 


1 


SHIELD 


28460 


001B4-00601 


PP103 


01331-67404 


1 


PUSHBUTTON ASSY 


28480 


01331-67404 


PP104 


00104-67404. 


1 


PUSHBUTTON: CONV 


28460 


00184-67404 



See introduction to this section ftnr ordering informntion 





4' ' ■ • , ^ , . • ■ . • •' ' ‘ ■ 'V 



Model 184A/B 




Replaceable Parts 


, f. ■ 


Tsible 6-2. Replaceable Parts (Cojrv^d) 


' 



Reference 

Designation 


HP Part Number 


Qty 


— — 

Description . 


Mfr 

Code 


Mfr Part Number 


MPtOB 


OO104-674O2 


1 


PUSHHUTTONiSTANOARD 


284B0 


00184-67402 


MP106 


00184-67403 


1 


PUSHBUTTON-.FAST , ’ 


28480 


00104-67403 


MP107 


00184-67405 


1 


PUSHBUTTONiASSY 


28480 


00784-67405 


MPtOS 


00184-01201 


t 


BRACKET;TRANSISTOR 


284B0 


■ 00184-01201 


MP109 


2190-0910 


3 


LOCKWASHER:STL.120IDX .275 0D 


00000 


OBD 


MP1.I0 


ocmi-04101 


1 


COVERiHIGH VOLTAGE CONNECTOR 


284B0 


00181-04101 


MPni 


OOtUI-47101 


2 


GASKET 


2B40O 


00181-47101 


MP112 


1490-0968 


1 


BU5HING;POTENTIOMETER 1/4-32 EXT7H0 
JUSEDWITH RID 

NUT:HEX 1/4 s 32 INTTHO (USED WITH Rtll 


OODOC 


080 


MP1T3 


0B9O-OO43 


1 


0086B 


OBD 


MP114 

MP116 


1200-0408 


1 


DELETED 

COVER:CRT SOCKET 


2B4B0 


1200-0408 


MP116 


00182-00206 




PANEL:ACCESS 


284B0 


00182-00206 


MPt17 


00184-07401 


1 


KNOB; RND BLACK .470 DIA 


28480 


00104-07401 


MPtt8' 


10176A 


«* 


VIEWING HOOD:OPTION 006 ONLY 


28480 


10176A 


MP119 


2680-0104 


2 


SCREW-MACH 10-32 0.5-IN-LG 100 DEG FL-HO 


28480 


2680-0104 


MP120 


2200^0103 


8 


SCR'fc'W-MACH4-40 .25-IN- LG PAN-HD 


28480 


2200-0103 


MPt21 


2200-07B8 


2 . 


SCREW-MACH 4-40 .812-IN-LG 100 DEG FL-HD 


2R4B0 


2200-0758 


MPT22 


306D-0010 


9 


WASHEH-FLMTLC NU. 6 .147-IN-ID .312-IN 


76210 


86 


MPt23 


2190-0018 


4 


WASHER- LK HLCL NO. 6 .14MN-ID ,269-IN 


28480 


2190-0018 


MP124 


0624 0263 


2 


SCRF.W-TPG 6-32 .43a iN-LG PAN-HD 


28480 


0624-0263 


MP725 


2270 0019 


9 


SCREW-MACH 4-40 .312-IN-LG PAN-HD , 


284B0 


2270-0019 


MPt26 


2190-0019 


• 43 


WASHER- LK HLCL NO, 4 .IIS-IN-ID .226-IN 


284B0 


2190-0019 


MP127 


3050 0235 


19 


WASHER-FL MTLC NO, 4 ,n7 IN-ID ,25-IN 


28480 


3UbO-U23b 


MP12B 


220007B7 


6 


SCREW-MACH 4 40 .6B8-IN-LG PAN-HD 


28480 


2200-0757 




22000141 


16 


SCREW-MACH 4-40 .312 IN-LG PAN-HD 


28480 


2200-0141 




2200-0149 




SCREW-MACH 4-40 .n25-IN LG PAN-HO 


284B0 


2200-0149 


MP131 


3060-0017 




WASHEH-FL MTLC NO, 1/4 .20-IN-ID .3B5-IN 


28480 


J()5U-U(J1/ 


MP132 


2190-0084 




WASHL=R-l„K INTL T NO. 1/4 .256-IN-ID .408-IN 


78189 


1214 05 


MP133 


22000139 


6 


SCREW-MACH 4 40 .25-IN-LG PAN-HD 


28480 


2200 0139 


MP134 


2950-0006 


2 


NUT-HEX-DBLCHAIVl 1/4-32-THD .094-THK 


73734 


9000 


MP135 


2950-0043 


-1 


NUT HEX-DUL CHAM 3/8-32 THD ,094-THK 


04605 


28200- 10, 101 


MP136 


2190-0016 


1 


WASHER-I.K- INTL T NO. 3/8 .377-IN-ID ,057 


78180 


192002 


MP137 


0610-0001 


2 


NUT HEX OBI. CHAM 2-56-THD .062-THK 


28480 


0610 0001 


MPt3B 


2100-0045 


2 


WASHER-LK HLCL NO. 7 .0B8-IN-ID .166-IN 


04757 


1501 000 


MP139 


3060 0703 


7 


WASHER FI. MTLC NO. 2 .094-IN-ID .312-IN 


2B480 


30BO'vT703 


MP140 


0520 0129 


2 


SCREW-MACH 2 56 .312 IN-LG PAN-HD 


28480 


0520-0129 


MP141 


2200-0143 


5 


SCREW MACH 4 40 ,375 IN-LG PAN-HD 
SCREW-MACH 6-32 .438-IN-LG PAN-HD 


2R4B0 


2200-0143 


MP142 


2360-0300 


4 


284B0 


2360 0300 


MP143 


2190-0469 


9 


WASHER-LK INTL T NO 4 .116-IN-ID .285 


781 BO 


17040000 4102 


MP144 


0360-0040 ' 




TERMINAL-UUG-SLDR 1/4 SCR .25/.003 ID 


20480 


0360 0040 


m>iB4 


00184-01202 




BRACKET SREAR 


2BA80 


00L8A-012O2 


61 


1854-0320 




TSTRtSI NPN 


26AB0 


185A-032O 


62 


1854-0320 




TSTHtSl MPN 


2BA80 . 


18.9A-0320 


63 


1854-0320 


. / 


TSTRsSI NPN 


28A8S 


189A~0320 


fU 


2100-3287 


1 


R:VAR 2 X LOOK OHN 


28980 


2100>-32a7 


62 


210CH2402 


1 


RsVAR COMP lOK OHN 20X UN 1/4W 


28980 


2100>2602 


69 


2100-2963 




1 INTENSITY! 

R3VAR CDNP 9 MEGOHM 2CX UN 1/2H 


2BA80 


2100-2563 


N6 


2100-2088 


1 


1 FOCUS) 

RSVAR COMP 9R OHM 203 LIN 1/2H 


28A80 


2100-2086 


67 


2100-1717 


■> 1 


ITRACE ALIGN) 

RSVAR COMP 90K OHM 208 LIN I/2H 


28AB0 


2100-1717 


MB 


210C-2083 


1 


usriGi 

RSVAR COMP 20K OHM 208 LIN 1/2H 


28A80 


2100-2083 


69 


, 2100-2808 


1 


ISMEEP TIME) ' 

RSVAR COMP lOK OHM 208 LOG 1/8H 


' 

28A80 


2100-2608 


610 


0683-1045 




(PERSISTENCE} i 

RSFXD COMP lOOR OHMS 98 I/4H 


01121 


CB ll)A5 


R11 


2100-2488 




H:VAR COMP lOK OHM 20% LIN 1/2W 


2B480 


2100 2488 


SI 


3101-1508 


2 


SHITCHsrOGGLE OPDT 


09393 


73181, 


S2 


3101 0070 


2 


SWITCH: SLIDE 


79727 


GI26 


’ S3 


3100-1345 


2 


SHITCHSROTARV 1 SECTION 3 POSITION 


28A80 


3100-13A5 


S4 


3101-0971 


2 


SNITCHS PUSHBUTTON OPOT 


82389 


12S-1032 


S9 


3101-1237 


1 


SUITCHsSLlDE OPOT 


82389 


11A-12A3 


S6 


3101-0070 




SWITCH:COAXIAL DPDT 


284B0 


3101 0070 


VI 


6083-3762 




CRT:P3t ALIG (EXCEPT OPTION 005) 


28480 


5083 3752 


VI 


5083-3770 




CRTiFAST STORAGE (OPTION 005) 


20480 


50833770 


W1 


8120-1S45 




CABLE ASSY:AC POWER CORD 7.5 FT (RACK) 


70903 


KH 7171 


W1 


8120-1S38 




CABLE ASSY: POWER 7.5 FT (CAB), 


28480 


8120-1638 


W2 


00180-61617 




CABLE ASSY:COAX FROM J1 PINS 1 AND 2 TO A5S1|RACK| 


28480 


00180-61617 


W2 


00180-61616 




CABLE ASSY:C0AX FROM J1 PINS 1 AND 2 TO A5SKCAB) 


28480 


00180 61616 


to 


0eiaiH6l685 


1 


CABLE: CRT VERTICAL PLATES 


2BA60 


00180-61689 


M4 


00180-61650 


1 


CABLE ASSYsShEEP OUT 


28480 


00180-61690 


' MS 


00183-81625 


1 


CABLE:HOR|20NTAL OUTPUT (HACK) 


28A80 


OOIB.3-61629 


W9 


01701-61609 


1 


CA8LESH0RI2. OUTPUT ICAB) 


2BA8Q 


01701-61609 


M 


00184-61622 


1 


CABLESNAIN IRACK) 


28A80 


0018461622 


MB 


00164 61621 

00180-81697 


1 


CABLESCABINET* MAIN 


26A80 


0018451621 


W7 


1 


CABLE ASSYsHORIlONTAL MAGNIFIER 


28A80 


00180-61657 


M 


OOiaO-61697 


1 


CABLE ASSYSA-CONDICAB) 


28A80 


OOlBO-61697 


MB 


00180-61698 


1 


CABLE ASSYsA-CONOIRACK) 


28A80 


00180-61696 


69 


00I84-8I80T 


1 


ISA TO 32) 

CABLE ASSYSCOAX 


28A80 


0018A-61607 


HIO 


00184-61623 


1 


{INCLUDES 13) 
CABLEsCOAX* 


28A80 


0018461623 


M20 


00184-81802 


1 


CABLE ASSYSCALIBRATOR 


26A80 


0018A-61602 


621 


00184-81814 


1 


CABLE AGSYIHV OSC.) 


28A80 


q01BA-61A19 


W22 


00180-61652 


iHv osc.i : t 

CABLE: COAX DISPLAY SWITCH 


28480 


\ 

00100 61652. 


191 


1400- 008B 


1 


FUSEHOLOERsEXTRACTOR POST TYPE 


15919 


342004 


m 


1200-0037 


1 


SOCKETsCRT TUBE 


72825 


9709 7 


t¥l 


1200'-0090 


1 


CONTACT SCRT SOCKET ^ 


72829 


9593-1 
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Replaceable Parts 



Model 184A/B 






Table 6-2. Replaceable Parts (Corn'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1 


00184-60003 


1 


POWER M0DULfc:L0W VOLTAGE (EXCEPT OPTION 0031 


2848D 


' 00184-60003 


A1 


001846000B 


POWER MODULE: LOW VOLTAGE (OPTION 0a3) 


28480 


00184-60005 




oiao-iflor 


2 


C:FXD ELECT 290 UF »50-10X 200VDCU 


56289 


32D291F2OOAB2A-O0B 




0180-1865 


1 


CSFXD ELECT 2100 UF ♦75-lOX 40VOCU 


56289 


32D212G040AB2A-DQ8 


K 


0180-1809 


1 


C:FXI) ELECT 3400 UF ^75-lOX 25VDCU 


56289 


32D342G025AB2A-DQB 


■ 


0180-1807 




C:FX0 elect 290 UF «S0> lOS 200VOCW 


56289 


32029 IF 20OAB2A-O0B 


AiEl 


0340-0868 


4 


INSULAT0R:TSTR HOUNT]N&(TO-3I 


28480 


0340 0868 


A1HP3 


QOieO-61103 


1 


TRANS ISTORSHEAT SINK RH 


28480 


00180-61103 


AIMPA 


00180>61104 


1 


TRANSlSniRtHEAT SINK LH 


28460 


00180-61104 


A1HP9 


00180-00249 


1 


PANEL :REAR . 


2846P 


00180-00249 


A1MP6 

AIMP7 


00182-24701 


4 


NOT U6ED 

spacer: LVPS 


28480 


00182-24701 


AINPB 


00180-01252 


1 


BRACKET :TRANSF0RNER 


28480 


00160-01252 


AlOi 


1854-0417 


2 


TSTK:S1 NPN 


28480 


1854-0417 


A102 


1854-0(163 


2 


TSTR:SI NPN 


80131 


2N3055 


A103 


1854-0063 


• 


TSTR:SI NPN 


60131 


2N30S5 


A104 


1854-0417 




/■ rSTR:SI NPN 

■ TRANSFORMERiPOWER (EXCEPT OPTION 003} 


28480 


1854-0417 


A1T1 


9100-340T 




28480 


910n-340t 


AITI 


9100 3414 


*' 


TRANSFORMER:POWER (OPTION 0031 


28480 


01003414 


41XU1 


1200-0041 


4‘, 


' S(1CKET:TRANSIST0R 


71785 


133-32-10-013 




1200-0041 




SOCKET:TRANSISTOR 


71785 


133-32-10-013 


AIXOI 


1200-0041 




S(KKET:TRANSIST0R 


71785 


133-32-10-013 


A 1X04 


1200-0041 




SOCKET: TRANSISTUR 


71785 


133-32-10-013 


AUl 


00184 66611 




BOARD ASSy:LV RECTIFIER 


28480 


OOllM-bCilill 


AUlCI 


0180-0091 


1 


C:FXD ELECT 10 UF ♦50-10X lOOtfOCU 


56289 


30D106F10aDC2-D$N 


AlAlCHl 


1901-0028 


12 


0IUDE:SILIC0N 0.75A 400P1V 


04713 


SR1358-9 


AIAICH^ 


1901-0028 




OIODErSlUCON 0.75A 400P1V 


04713 


SR1358-9 


AlAlCPi 


1901-0028 




OinOE:SILICUN 0.75A 400PIV 


047.13 


SR 1358-9 


A1AICH4 


1901-0028 




DIUOESSILICON 0.75A 400PIV 


04713> 


SRI358-9 


AIA1CH9 


1901-0028 




0101)E:SBL1C0N 0.75A 400P1V 


04713 


SR1358-9 


AIAICR6 


1901-0028 




DlODEiS ILICON 0«75A 400PIV 


04713 . 


: SH135B-9 


AIA1CR7 


1901-0028 




OlODEsSlLICnN 0.7SA 400PIV 


04 / 13 : 


SRI358-9 


AIAICRB 


. 1901-0028 




D10DE:S1LICUN 0.75A 400P1V 


04713 


SR1358-9 


AIA1CK9 


1901-0415 


8 


DIUDE:SUICO*“ 50 PIV 3A 


28480 


1901-0415 


AIAICHIO 


1901-0415 




DIODE :S ILlCr^; :»0 PIV 3A 


28480 


1901-0415 


AlAlCRll 


1901-0415 




DIUDESSUICON 50 PIV 3A 


26480 


1901-0415 


AIA1CKI2 


1901-0415 




OIODE:SILICaN 50 PIV 3A 


28480 


1901-0415 


' AIAICKI3 


1901-0415 




OIODE:SILlC0.N, !»0 PiV 3A 


28480 


1901-0415 


AIA1CRI4 


1901-0415 




DIODE :SU]CQN ’50 PIV 3A 


28480 


1901-0415 


A1A1CR15 


1901-0415 




0I0DE:SU1C0N 50 PIV 3A 


28480 


1901-0415 


AIAICR16 


190W0415 




DIODE :SILIC0N 50 PIV 3A 


28480 


1901-0415 


A1A1CR17 


. 1901-0028 




DiOOEsSiLICQN 0.75A 400P1V 


04713 


SR1358-9 


AlA.ICRia 


1901-a02B 




D!ODE:SILICON 0.75A 400PIV 


04713 


SR1358-9 


A1A1CR19 


1901-0028 




OIOOETSILICON 0./5A 400PIV 


04713 


SR 1358-9 


AIAICR20 


1901-0028 




0I0PE:SIL1CQN 0.75A 400PIV 


04713 


SR1358-9 


AIAICR21 


1901-0045 ' 


2 


OIUOE:SILICON 0.75A lOOPJV 


04713 


SR1358-7 


IIA1CR22 


1901-0045 




DI0DE:S1LICDN 0.75A lOOPiV 


04713 


SR1358-7 


a:airi 


0687-1041 


3 


RsFXD CONP lOOK DHN lOX 1/2W 


01121 


EB 1041 


A1AIR2 


0687-1041 




R:FX0 comp lOOK OHM lOS 1/2W , 


01121 


EB 1041 


A1ALK3 


0760-0016 


1 


R:FXD MET DX 2700 OHM 21 IM 1 


28480 


0760-0016 ’ 


A1A1R4 


0757-0060 


3 


R:FXD met elm 24. 3K OHM > t 1/2W 


28480 


0757-0060 


AIAIVRI 


1902-0597 


1 


DIODE BREAKD0HN:56.2V 51 IW 


284 8D 


1902-0597 


AIA2 


00 1 84- 66509 




BOARD ASSY:LV REGULATOR 


28480 


00184-66509 


AIA2C1 


0140-0176 


1 


C:FXO MICA lOO PF 21 


28480 


0140-0176 


AIA2C2 


0180-0269 


1 


CiFXD ELECT l.O UF ♦50-101 I50VDCW 


56269 


30D105F150BA2-DSM 


A1A2C3 


0180-0089 


2 


C:FXO AL ELECT 10 UF «>50-101 150VDCU 


56289 


300i06Fl500D2-DSM 


AIA2C4 


0160-0161 


3 


C:FXD MV O.Ql UF 101 200V0CW 


56289 


192P 10392-PIS 


A1A2C5 


0180-0058 


2 


C:FXD AL ELECT 50 UF ♦75-101 25V0CN 


56289 


30D506GQ25CC2-OSM 


AIA2C6 


0170-0040 


4 


C:FXD MV 0.047 UF 101 200VDCU 


56289 


192P47392-PIS 


AIA2C7 


0180-0058 




C:FXD AL ELECT 50 UE ♦75-101 25VDCW 


56289 


300506G025C02-OSN 


AIA2C9 


OiaO-0089 




C:FX0 AL ELECT 10 UE ♦50-101 150VDCH 


56289 


30DIQ6E150U02-DSH 


AIA2CH1 


1901-0040 


31 


DIUDE:SIL1C0N 30MA 30UV 


07263 


F0610B8 


A1A2CR2 


1901-0040 




0I00E:SILIC0N 30MA 30WV 


07263 


FDC1088 


AIA2CR3 


1901-0026 


5 


DIODE:SILICON 0.75A 200P1V 


04713 


SKI358-8 


AIA2CR4 


1901-0040 




DIODESSILICDN 30NA 30MV 


07263 


FDG1OS0 


A1A2CR5 


1901-0040 




DIODE: SILICON 30NA 30WV 


07263 


FDGI0S8 


A1A2CH6 


1901-0040 




01U0£:S1LIC0N 30HA 30NV 


07263 


FDG1088 


AXA2CR7 


1901-0026 




DIOOESSILICON 0.75A 200PIV 


04713 


SRI358-8 


A1A2EI 


2110-0269 


10 


CL1P:FUSE 0.250" DIA 


91506 


600B-32CN 


A1A2E2 


21 10-0269 




CL1P:FUSE 0.250* OIA 


91506 


6008-32CN 


A1A2E3 


21 10-0269 




CUP:FUSE 0.250" OIA 


91506 


6008- 32CN 


AJA2E4 


2110-0269 




CLIP:FUSE 0*250" OIA 


91506 


6008-32CN 
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Model 184A/B Replaceable Parts 

‘ . ' i'. i 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AfA2E5 


2110*0269 




CLIPtPUSE 0.2S0* OIA 


91506 


600B-32CN 


A1A2E6 


2110*0269. 




CLIP:PUSE 0.250» OIA 


91506 


6008-32CN 


A1A2E7 


2110*0269 




CLIP:FUSE 0«250>* DIA 


91506 


60bB*32CN 


A1A2E8 


2110*0269 




CLIP3FUSE 0.250» OIA 


91506 


6008-32CN 


A1A2F1 


2t10-00B5 


2 


FUSE:0.375A 260V (NOT SUPPLIED WITH A1A2 - 
ORDER SEPARATELY) 


7B915 


3 12.375 


AIA2F2 


2110-0002 


2 


FUSE;CARTRIDGE 2AMP 3AG {NOT SUPPLIED 
WITH A1A2 - ORDER SEPARATELY) 


76915 


312.002 


A1A2F3 


21100002 


1 


FlJSEiCARTRIDGE 2AMP 3AG {NOT SUPPLIED • 
WITH A1A2 - ORDER SEPARATELY) 


75016 


312,002 


A7A2F4 


2110 0065 




,FUSE:0.376A 2B0V (NOT SUPPLIED WITH A1A2 - 
...ORDER SEPARATELY) 


7501 S 


312.375 


A1A2J3 


1251-1633 


1 


CONNECTORrPC (1 X 15) 15 CONTACT 


7178B 


252-1B-30-310 


IIA201 


1654*0234 


2 


Tl'ifR:SI NPN 




2N.344Q 


AIA2Q2 


1654*0071 


17 


TSTRISI NPNISELEC7EO FROM 2N3704I 




1854-0071 


«iA203 


1654*0071 




TSTRtSl NPNISELECTEO FROM 2N3704I 


28480 


1854-0071 


AIA^OA 


1654*0071 




TSTRtSI NPNISELSCTEO FROM 2N37041 




1854-0071 


AIA205 


1654*0039 


3 


TSTR4SI NPN 


80131 


2N3053 


I41A2Q6 


1654*0071 




TSTRsSI NPNISELEC7EO FROM 2N3704) 


28480 


1854-0071 


A1A207 


1654*0071 




rSTRiSl NPNISELEGfED FROM 2N3704I 


2B4B0 


1654-0071 


A1A208 


1654*0071 




TSTRSSI NPNfSELECTEO FROM 2N3704I 




1854*0071 


A1A2Q9 


1654*0039 




TSTR:S1 NPN 


80131 


2N3053 


A1A20L0 


1854*007 t 




TSTRsSI NPNISELECTEO FROM 2N37041 




1854-0071 


A1A20U 


1654*0071 




TSTRsSI NPNISELECTEO FROM 2N37041 


28480 


1854-0071 


AIA2012 


1654*0071 




TSTRSSI NPNISELECTEO FROM 2N3704I 


28480 


1854-0071 


A1A2Q13 


1654*0039 




TSTRSSI NPN 


80131 


2N3053 


A1A2Q14 


1654*0071 




TSTR.’Si NPNISELECTEO FROM 2N3704I 


28480 


1854-0071 


A1A201S 


I65V-0071 




TSTRSSI NPNISELECTEO FROM 2N3704) 


28480 


1B54-007I 


AIA20U 


1854*0071 




TSTRSSI NPNISELECTEO FROM 2N37041 


2S4S0 


1854-0071 


A1A2A1 


0757*0713 


1 


RsFXO FLN no UHR.IS 1/4W 


28480 


0757-0713 


A1A2R2 


0757*0281 


5 


RsFXD MET FLM 2.74K OHN II 1/8W 


28480 


0 757*0281 


AIA2R3 


0757*0965 


5 


RSFXD MET FLN lUOK OHM II 1/8H 


2 84 BO 


0157-0465 


A1A2A4 


0812*0056 


2 


RsFXD WU 8.2 OHH 51 2U 


2B480 


0812*0058 


AIA2A9 


6757*0060 




RSFXD MET FLH 24.3K OHM 11 1/2U 


28480 


0757-006D 


AIA2A6 


0757*0060 




RSFXD MET FLN 24.3K OHM 11 1/2H 


. .28480 


0157-0060 


AIA2R7 


0757*0435 


4 


RSFXD FLH 3920 OHM II 1/BW 


264 80 


0757*0435 


41A2RR 


0797*0456 


16 


RSFXD MET FLH 5.11K OHM 11 1/BM 


28480 


0757-0438 


A1A2A9 


0757*0044 


2 


RSFXD MET FLH 33.2K OHM 11 I/2U 


28480 


0757-0044 


A1A2AI0 


0757*0435 




RSFXD FLN 3920 OHM 11 1/8W 


28480 


0757*0435 


AIA2RI1 


2100*1773 


1 


RSVAR MW IK UHM 51 TYPE H IM 


28480 


2100-1773 


AIA2IU2 


,0757*0767 


5 


RSFXD FLM 43.2K DHH If 1/4U 


28480 


0 757-076/ 


A1A2R13 


0611*1746 


2 


RSFXD WW 0.36 OHN 51 2U 


28480 


0811-1/46 


A1A2RI4 


0757*0767 




RiFXD FLM 43.2K OHM If 1/4W 


28480 


0757-0757 | 


A lA 21115 


0757*0436 




RsFXD MET FLM 5.11K OHM 1« 'l/8U 


28480 


C757-0438 


A1A2AU 


0757*0767 




RsFXD FLM 43.2K OHM 11 


28480 


0757-0767 | 


A1A2IU7 


07ST*0431 


4 


RIFXD MET FLN 2.43K OH|!l ll 1/6H 


28480 


0757-0431 1 


A1A2RU 


0757-0273 


4 


RIFXD NET FLM 3.01K OHN' 11 1/RW 


28480 


0757-0273 


A1A2RI9 


0757*0263 


a 


RiFXD NET FLM 2.00K OHM 11 1/BW 


28480 


0757-0283 


A1A2R20 


2100*1772 


2 


RSVAR HH 500 OHM 51 TYPE H IW 


28460 


2100-1772 1 


A1A2R21 


0757-0436 




RsFXD NET FLM 5.11K OHM 11 1/6H 


26480 


0757-0438 


A1A2R22 


0611*1746 




RIFXD MU C.36 OHM 51 2U 


28480 


0811-1746 


AIA2R23 


0757-0769 


3 


RSFXD FLM 51, IX OHM 11 1/4W 


28460 


0757-0769 


AIA2R2A 


0757*0436 


3 


RSFXD NET FLH 4,32K OHM LI 1/8W 


28480 


0757-0436 


AIA2R25 


0757*0430 


1 


RSFXD MET FLH 2.21K OHM 11 1/8U 


28460 


0 757*0430 


AAA2R2A 


0757-0769 




RSFXO FLN 51.1K OHM 11 1/4W 


28460 


0757-0769 


JU2R2T 


0757-0261 




RSFXD MET FLH 2.74K OHM 11 1/8W 


26480 


0757*0281 


A1A2A2* 


0757*0428 


2 


RSFXD NET FLM 1.62R OHM 11 1/6W 


26480 


075/-042B 


A1A2R29 


2100*1772 




RSVAR MW 500 OHN 51 TYPE H lU 


28480 


2100-1772 


A1A2A30 


0757*0435 




RIFXD FLM 3920 OHN 11 l/BU 


28460 


0757-0435 


AIA2A3I 


0757*0367 


3 


RSFXD MET FLM LOOK OHN 11 1/2U 


28480 


0757-0367 


A1A2R32 


0757*0261 




RSFXD MET FLM 2.74K OHM ll 1/8W 


28460 


0757*0281 


AIA2R33 


0812*0056 . 
0757*0769 ' 




RSFXD MU 6.2 OHM 51 2U 


28460 


0812-0058 


A1A2R34 




RSFXO FLM 51*1K OHM U 1/4U 


28480 


0757-0769 


A1A2R39 


0757* *”48 


2 


RSFXD FLN 47.5K OHM 11 1/4U 


28480 


0757-0768 


AlA2R3i* 


075^*004< 




RSFXD MET FLM 33.2K OHM 11 I/2M 


28480 


0757*0044 


A1A2R37 


0/57*0367 




RSFXD NET FLM LOOK OHM 11 1/2W 


28480 


0 757-036 7 


. A1A2R7S 


0757*0450 


1 


RsFXD MET FLM 22.1K OHM 11 1/BU 


28480 


0757-0450 


A1A2R39 


0757*0280 


9 


RiFXD MET FLM U OHM 11 i/SU 


28460 


0757*0200 


A1A2R40 


2100*1774 


1 


RSVAR MW 2K OHM 51 TYPE H IW 


28480 


2100-17/4 


A1A2R41 


0757*0768 




ftiFXD FLM 47.5K OHM 11 1/4H 


26480 


0757-0/68 


A1A2R42 


0667*5611 


1 


RSFXO COMP 560 OHM 101 1/2U 


01121 


EB 5611 


A1A2TR1 


1251*0206 


5 


CONNECTORSSOCKET 0.15 BDY OIA TEFLON 


98291 


SKT-40O 


A1A2TP2 


1251*0206 




CONNECTORSSOCKET 0.15 BOV OIA TEFLON 


98291 


SKT-400 


A1A2TP3 


1251*0206 




CONNECTORSSOCKET 0.15 BDY DIA TEFLON 


98291 


SKT-400 


A1A2TP4 


1251*0206 




CONNECTORSSOCKET 0.15 BDY DIA TEFLON 


96291 


SKV-400 


A1A2VR1 


1902-3096 


1 


DIODE BREAK00UNS5.23V 51 400 MW 


28480 


1902-1096 


A1A2VR2 


1902*0767 


1 


DIODEsT.C. REFERENCE 1N93B 


04713 


1N93B 


A2 


CH)1BA-(i(lb1>3 




BOARD ASSVsMDOE SWITCH 


28480 


00154115515 


A2C1 


0160*0168 


2 


CsFXO MV 0.1 OF lOI 200VOCW 


56289 


192P10492-PfS 


A2C2 


0100-3443 




C:FXU CF.H 0.1 UF *81) 20'.V. bfl VlJCW 


779B7 


HI31 1)1)0 651 1042 


A2C3 


0180-0309 




C:FXf) F1.KCT 4,7 UF 20% 10 VDCW 


56709 


1 501)475X00 10A2 DYS 


A2C4 


OHi03443 




C:FXO CFH 0.1 UF *1)0 20% 60 VOCW 


779B2 


01:31050-051104/ 


A2CB 


01802210 




C;FXn RLFCf 2 UF *60 10% 150 VDCW 


7B4I]() 


OIBO 7210 


A2CR1 


1901*0418 


1 


DIOOEsSI 3A 400PKRV I 


04713 


SR1846-I2 


A2CH2 


1901 0028 




DIOOEiSIUCON (J.75A 400 PIV 


U4/I3 - 


fill Kir.fl o 


A2CR3 


1901 0028 . 




DiODBiOILICON 0.7QA 400 PIV 


04713 


SH \:mu) 


A24I 


1251*3072 


1 


CONNECrORsR C P, 12 HALE CONTACTS 


27266 


09-56-1 121 12183*1 2A) 


A2Q1 


lBb4021li 




TBTRiSI NPN 


HOI 31 


2N3904 


A2Q2 


IBl>4021b 




TSTHiSI NPN 


B0 131 


2N3II04 


A203 


181)40232 




TSTHtSI NPN |1)F:LF:CTEP FROM2N3440) 


2B4H0 


11)54 0232 


A2Q4 


1Hli:jC)33fi 




TSrn:8l PNP 


04/13 


6P!’.571U 


A2RI 


0664*1021 


3 


RSFXD COMP 1000 UHM 101 1/4W 


01121 


CB 1021 


A2R2 


0684*1021 




RsFXD COMP 1000 OHM 107 1/4U 


01121 


_Ce_LQ21 
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Replaceable Parts 



Model 184A/B 



Table 6^2. Replaceable Parts (Cont'd), 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A2R3 


, 0684-2221 


1 


R:FXD CUNP 2200 OHM 101 1/4M 


01121 


CB 2221 


A2R4 


0684-2731 




R;FXD COMP27K OHM 10% 1/4W 


01121 


CB 2731 


A2R5 


0884-4741 




R;FXDC0MP470K OHM 10% 1/4W 


01121 


- CI3 4/41 


A2R6 


0684-5631 




R:FXD COMP50K OHM 10% 1/4W 


01121 


CD 5631 


A2R7 


0684-3041 




R:FXDCOMP390K OHM 10% 1/4W 


01121 


CH 3041 


A2R8 


0684-3941 




R:FXD COMP 390K OHM 10% 1/4W 


01121 


CB 3941 


A2R9 


0684-5631 




R:FXD COMP 56K OHM 10% t/4W 


01 l.'l 


CB 563 1 


A2R10 


0684-1541 




R:FXD COMP 160K OHM 10% 1/4W 


U1 121 


CB 1541 


A2R11 


0684-2231' 




R:FXD COMP22K OHM 10% I/4W 


01121 


CH 2231 


A2SI 


00184-21901 


1 


SWirCHSPUSHBUTrON 5 STATION 


28480 


(iUl84-21001 


A3 


0018466510 




6UAR0 ASSYSHV OSCILLATOR 


28460 


001B4-B6B10 


A3C1 


0160-0097 


1 


CtFXO TANT. 47 OF lOS 35V0CW 


56269 


150D476X9035S2-DVS 


A3C2 


0170-0040 




C:FXD NY 0*047 OF lOS 200VOCH 


56289 


192P47392-PTS 


A3C3 


OlBO-1731 


1 


C:FXD ELECT 4*7 UF 102 50VDCU 


56289 


150D475X905082-0YS 


A3C4 


0180-1731 


2 


C:FXD ELECT 4.7 UF 10%50VDCW 


56289 


150D475X9050D2DYS 


A3C5 


0160-3443 


8 


C:FXD CER 0.1 UF *80-202 50VDCU 


72982 


0131-050-651-1042 


A3CRI 


1901-0040 




DlUD£;5iLIC0N 30NA 30HV i 


07263 


F0G10B8 


A3CR2 


1001-0049 




DI0DE:SILIC0N 750 fVlA 50WV 


04713 


SR135BB 


A3CR3 


1901-0040 




OinOEsSlLICaN 30MA 30NV 


07263 


FOGiona 


A3CRA 


1901-00SO 


1 


DIOOEsSl 200 HA AT IV 


07263 


FOA 6308 


A3CRf> 


1901-0040 




D1U0E:SILICGN 30HA 30WV 


07263 


FDGioee 


A3CR6 


1901-0040 




OliJOEtSILlCON 30HA .30WV 


07263 


FDG1088 


A3CR7 


190.1 0040 




DIODEiSILICON 30MA 30WV 


Oy2«3 


FOG imiH 


A3r.1 


2110 0261) 




CI.IP:FUSE 0.25" DIA 


01506 


BOOB 32CN 


A.«E? 


0360 1653 


24 


TERMINAL PIN:SOUARE 


28480 


03B0 1B53 


A>J1 


1251-3165 


2 


CONNECrOKtR C P« 5 HALE POST CONTACT 


27264 


09-56-105UA-2183-5A 


A3J2 


1251-3165 




CONMECTO. tR C P, 5 HALE PO^T CONTACT 


27264 


09- 56- 1 05 1 1 A-2 1 8J-5A 


A3L 1 


9100-2288 


3 


COIL;FXO 22,0 UH 10% 


R2142 


09131G4K 


A3L2 


910(H226a 


2 


C0IL:FX0 22.0 UH 102 


82142 


09-13lfr“4K 


A.iUl 


1654-0215 


27 


TSTR:$1 NPN 


80131 


2N3904 


AJ02 


1854-0215 




TSTR.'SI NPN 


80131 


2N3904 


A3HI 


0757-0435 




RSFXO FLH 3920 OHM 12 l/BU 


28460 


0757-0435 


A3R2 


0757-0447 


1 


R;FXD MET FLM 16.2K OHM 1% 1/HW 


26480 


0757 0447 


A3R3 


0757-0452 


1 


R:FXn MET FLH 27. 4K UHH 12 1/BW 


26480 


0757-0452 


A3H4 


0757-0453 


2 


RsFXD NET FLM 30. IX OHM 12 1/BU 


284 80 


0757-0453 


A3R5 


0757-0283 




K:FX0 MET FLH 2.00K OHM 12 1/BH 


28480 


0757-0283 


A3X01 


1251-3027 


3 


C0NNECT0R:R C P 3 FEMALE CONTACT / 


27264 


09-52-3032 


AJXQ2 


1251-3027 




CONNECTQRtR & P 3 FEMALE CONTACT 


27264 


09-52-3032 


A3XQ3 


1251-3027 




CnNNECTOR:R C P 3 FEMALE CONTACT 


27264 


09-52-3032 


A4 


00184-66504 




BOARD ASSYiHV RECTIFIER 


28480 


00184-66504 


A4C1 


0160-4024 


2 


C:FXU 0.1 UF 4K VDCH 


28480 


0160-4024 


A4CR1 


1901-0341 


2 


010DE:SI 7000 PIV SOMA 


28480 


1901-0341 


A4CR2 


1901-0341. 




OIODESSI 7000 PIV SOMA 


26480 


1901-0341 


A4NRI 


1400-0845 


2 


CLAHP:CONPONENT* 0.500" LG 


00000 


060 


A4HP2 


5040-0402 


1 


MOUNT: TRANSFORMER 


26480 


5040-0402 


A4MP3 


5040-0430 


1 


MOUNT :TRANSF0RMER 


28480 


5040-0430 


A4R1 


0757-0449 


4 


RSFXD FLM 20K OHM 12 l/dU 


28480 


0757-0449 


A4T t 


ooieo - 60801 


1 


TRANSFORMER ASSYsHV 


28480 


00180-60801 


AS 


00180-61904 




SWITCH ASSY:OISPLAY 


28480 


00180-61904 




0160-0168 




C:FXO NY 0.1 UF 102 200V0CH 


56289 


192PAv492-PTS 




9140-0179 




COIL/CHOXE 22.0 UH 102 
PART OF SI 


20480 


9140-0179 




3100-2543 


1 


SWITCH: ROTARY 2 POSITION 
1 INCLUDES Rl) 


28480 


3100-2543 


A6 


00184GB520 




BOARD assy: GATE 


28480 


001H4Gfi520 


A6C1 


0160-3443 




C:FX0 CfiR 0.1 UF *80-202 50VOCW 


72982 


0131-050-651-1042 


A4C2 


0160-3451 


6 


CSFXD CER 0*01 UF *80-202 lOOVDCW 


56289 


C0238101FIQ32S25-COH 


A6C3 


0121-0168 


2 


C:VAN TEFLON 0.25-1.50 PF 600VDCW 


28480 


0121-0168 


A6C4 


0121-0166 




C:VAR TEFLON 0*25-1.50 PF 6Q0VDCW 


28480 


0121-0168 


A6CS 


0160-2248 


1 


C:FXD CER 4.3 PF 500VDCW 


26480 


0160-2248 


A6C6 


0160-3443 




C:FXD CER 0.1 JF *80-202 SOVOCU 


72982 


0131-050-651-1042 


A6C7 


0160-0162 


9 


C:FX0 MY 0.022 UF 102 2OOV0CW 


56289 


192P22392-PIS 


A6C8 


0160-0303 


1 


C:FXD MYLAR .15 UF 102 200V0CW 


28480 


0160-0303 


A6C9 


0160-2403 


2 


C:FXD CFR 1500 PI- 20% 5K VDCW FACTORY SFLPCTFD 


729H2 


fl2H ()2B XBRO IB2M 


A6C9 


01600151 


1 


C:FXD CKR 4700 PI- H10-20%4K VDCW FACTORY 
5ELECTF.P 


ZHIBO 


OIBOOIBI 


A4C10 


0160-2197 


1 


C:FKD MICA 10 PF 52 


72136 


RDH15C100J3C 


AfrCU 


0180 2198 


1 


C:FXDMICA20PF5% 


72136 


HDMlbC200.)3C 


A6C12 


0180-1746 


3 


C:FKO ELECT 15 UF 102 20VDCW 


28460 


Oia'o-1746 


AbCI3 


01 ao- 0098 


1 


C:FXI) ELECT lUO UF 202 20VDCW 


56289 


1 50D1 07X0020S2-DVS 


A6C14 


0180-1746 




C:FXO ELECT 15 UF 102 20V0CU 


26480 


0180-1746 


A6CIS 


0180-1746 




C:FXO ELECT 15 UF 102 20VUCW 


28480 


0180-1746 


A6C16 


0160-0162 




C:FXO MY 0.022 UF 102 200VDCW 


56289 


192P22392-PTS 


A6C17 


0160-0161 




C:FXO MV 0.01 UF 102 200VDCW 


56289 


192P10392-PTS 


AbC L8 






C:FX0 HY 0*01 UF 102 200VOCW 


56289 


192P10392-PTS 






C:FXD 0.1 UF 4K VDCH 


28480 


U&60-4024 


A6C2U 


0160-2403 


1 , 


C:FXO CER 15''U PF 202 5K VDCW 


72982 


828-025-X5R0-152M 


A4C2I 


0160-0161 


1 


CtFXO MY 0.033 UF 102 200VOCW 


56289 


192P33392-PTS 


A6C22 


0160-3451 




C:FXD CER 0.01 UF *80-201 lOOVOCW 


56289 


C.023B1QIF103ZS25-CDH 


A6C?3 


01603451 




C: F XD CE R U,0 1 UF tUO 20VI. 1 tXJVDCW 


5B280 


C023B101F1032S25CDM 


A6C24 

A6C2b 


0160-O443 

0160-2059 




C: FXD CER 0,1 UF >80-20% 60VDCW 
C: FXD CER 1000 PF t1lX)fl% BOOVUCW 


5B2BD 


8)3MK>UB51 1042 
C067K102E1022E19 


A6C2li 

Af)C2V 


01(503451 - • , 




C;FXnCFR{).()l UF tfiO 2n% lUUVDiW 
NOT USED 


2R4IU) 


0H>0 34()1 


A6C2B 


01 IKJ 341)3 


1 


c (-XD .niiur HU) loovDcw 


2H-ll!U 


0 HU) 341)3 


A6C29 


(n!j()-0fJl2 


)-■■■■ 


• (,;;f'Xr.).(miF20%IO(KlVDCW 


!)02«i) 


C()23A102.iH):WS3H 


AbLKi 


1401-0040 




OIQOCSSILICON 30MA 50WV 


U/263 


FM1088 


A6CR2 


1901-0040 




- OIOOE:SIUC.ON 30MA 30WV 


07263 


FQGIOBB 


AbCR3 


1901-0040 




OlUUFrSfUCaN 30MA 30WV 


07263 


FDG1088 


A6CM4 


1901-0535 




U10DE::HYBklO HUT CARRIER 


28480 


1901-0535 


A6CHS 


1901-0535 




'Dl()OE:HYBRI0 HU1 CARRIER 


28460 


1901-0535 


A4CR6 


1901-0040 




UlUUErSlLlCON .30NA 30WV 


0/263 


F0G1088 
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^ V ^ Mod«l184A/B 



Reference 

Designation 


HP Part Number 


Atcar 


IfOtHIMS 




1S0IHIS2S 




ISSI-OOM 


MCau 


IfOl-OOSO 


Adcaiz 


1901-0376 


Aacni3 


19010376 


A6CRU 


19010040 


A6CR16 


ieOt-0040 


A6CR16 


1901 0040 


Ml 


0SS(H.tSS3 


MJl 


12St-S2S3 


AAJl 


1291*3243 


Mil 


SIO^ISIl 


MM91 


t40S-eS4S 


MW2 


I2SM0S3 


Ml 


1SSS*0219 


AMt 


IS9S-0SSS 


AMS 


ISS4*0219 


A6Q4 


1864-0216 


AMS 


IS9S*«S3 


IMS 


1S93-0232 


ASOT 


lSS<^«t7l 


ISM 


lisi stis 


AMS 


ISSS-SSSS 


AMIO 

A6011 

thru 

Aeon 


ass4*stis 


ASMS 


ISMM2S4 


.AMIS 


II93-S0SS 


AMIS 


tS94-0219 


AMIS 


aSS^S219 


AMIS 


IS94-00T1 


AMIS 


tSS4*0SYl 


,AMM 


1093^0034 


ASMI 


|S»4*039S 


AM22 


1S94-02I9 


AMSS 


1S53-003S 


A6U24 


1B63-008D 


A6Q25 


1853OOB0 


AeQ28 . 


1864036B 


Asm 


0757-0444 


ASR2 


0Y9T-0S3T 


AMS 


0Y9T*0S07 


AMS 


OYS'HOSOT 


ASSS 


079T*0M1 


> ASS^ 


0797*0770 


AMY 


0797*0200 


AMS 


0797*0414 


AMS 


0797*0429 


AMIO 


4797*0442 


AMIl 


0797*0290 


AM12 


0797-0442 


AMIS 


0797*0433 


A6R14 


07670483 


AMIS 


0797-0280 


IMIS 


0797*0190 


AMI? 


07570860 


AMIS 


0797-043S 


AMIS 


0797*0479 


IM20 


0797-0273 


ASR24 


0797-0273 


AM22 


0797*0414 


AM2S 


! 

04S7-1SI1 


IM2S 


0487*1041 


AM2S 


04S7-2231 


AM2S 


0698-5357 


AM2Y 




AM2S 


0SS4-1011 


AM2S 


0797*0442 


AMSO 


079VQ274 


A6R32 


0797-0449 


AMSS 


SY97-S419 


AMSS 


SY9S-0414 


ASMS 


0Y97-043S 


AMSS 

A6R37 

thru 

A6R44 


0797-0200 



I ■ . . 

Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Qty 


Description 


Mfr 

Code 


Mfr Part Number 


2 


OlOOCtSIllCON 400 71V 


28400 


1901-0029 




SlflOStSlUCOH MO SIV 


2S4S0 


1901-0029 


■ ' 


OlOMEtSlilCON 30NA 30MV 

NOT USED 


072S3 


F08I088 




DIOMISIUCON 30NA 90NV 


07243 


F0G1088 




DIODE: SlUCON 36V 


28480 


1901 0376 




DIODE: SiUCOf^ 3SV 


28480 


ieOI-0376 




DIODE: SWITCHING; SOMA 30V MAX 


28480 


1901 0040 




OiOOE; SWITCHING: SOMA 30V MAX . 


28480 


19010040 




DIODE: SWITCHING; SOMA 30V MAX 


28480 


19010040 , 


7 


YSMINAisSm ICOA 2401 


00000 


OBO 


..2 •• 


CONNECTUSiPG 19 RALE CONTACT 


27244 


09-44- 1 1 9 1 1 A2402-1 9 A 




CONNECTQSifC 19 MALE CONTACT 


27244 


09-44-1191 IA2402- 19 A 


1 


COlLtSMO 0.22 UN 20S 


284S0 


9100-1411 




«LANriC0N70HCNT« 0.900* LS 


00000 


OHO 


3 


HEAT SIMUSENiaMSUCTOS 


09S20 


224-C8 




TSTSlSI N7N 


80131 


2N3904 


a 


TSTStSl MNP 


80131 


2H3904 




fSTSiSI NfN 


80131 


2N3904 




TSTRtSI NPN 


60131 


2N3904 


1 


rsTsasi pm 


28480 


1897-0203 


1 


TSTSxIl pm 


28480 


1893-0232 


1 


TITSISI NPN 


2S480 


1894-0271 


2 


TSTR<$K PNP 


28480 


1853-0049 




TSTSlSI PNP 


2S480 


1893-0049 




TSTSlSI NPN 

NOT USED 


80131 


" 2N3904 




TSTRiSI NPN 


80131 


2N3440 




TSTSlSI PNP 


80131 


2N3904 




TSTSlSI NPN 


80131 


2N3904 




TSTSlSI NPN 


80131 


2N3904 




TSTSlSI NPNISELKCTEO PSON 2N3T04) 


28480 


1854-0071 




TSTSlSI NPNI5ELECTEO PSOH 2N3704I 


284E0 


1894-0071 




TSTSlSI PNP 


80131 


2N3906 


4 


TSTSlSI NPN 


28480 


1854-0398 




TSTSlSI NPN 


80131 


2H3904 




TSTSlSI PNP 


80131 


2N3904 




TSTR:SIPNP 


28480 


18630080 




TSTR: SI PNP 


28480 


M530080 




TSTR: SI PNP 


28460 


18540358 


1 


SIPXD NET elm 12. IK OHM IX 1/8M 


28480 


0797-0444 


1 


SsPXO NET PLN 4790 OHN tS 1/SM 


28480 


0797-0437 


9 


SiPXO NET PLN 200 OHM 19 17SM 


28480 


0797-0407 




SiPXD NET PLN 200 OHM IS 1/8H 


28480 


0797-0407 


9 


SiPXO NET PLN 100 OHM IS 1/SH 


28480 


0797-0401 


» 


SIPXO PLN 94.2X OHM IS 1/4H 


28480 


0797-0770 




SIPXD NET FLN IS OHM IS 1/8H 


28480 


0797-0280 


3 


SiPXO NET PLN 911 OHN IS 1/SM 


28480 


0797-0414 


1 


SIPXD NET PLN l.t2K OHN IS 1/EM 


.28460 


0797-0429 


14 


SiPXD SET PLN 10.0N OHN IS 1/SM 


2S480 


0797-0442 


2 


SIPXD NET PLN 4.19K OHN IS 1/SM 


28480 


0797- 0290 




RtPXO NET FLN 10«0K OHN IS 1/SM 


38480 


0797-0442 


1 


RIPXD NET FLN 3.32K OHN IS 1/8M 


28480 


0757-0433 




R; FXD MET FLM 82.6K OHM 1% 1/8W 


28480 


0767 0463 


1 


RSFXD NET FLN IK OHN IS 1/0M 


28480 


0757-0280 


RlFXO NET FLN 20K OHN IS 1/2H 


28480 


0757-0190 


1 


R: FXD MET FLM 3.02K OHM 1.0% 1/2W 


28480 


0767-0850 




RiPXD NET PLN 9.11K OHN IS 1/8M 


28480 


0797-0438 


1 


R:FXO NET FLN 392R OHN IS 1/8H 


28480 


0797-0479 




RSFXD NET FLN 3.0IK OHN IS I/8M 


28480 


0797- 0273 




RlFXO MET FLN 3.01R OHN IS 1/8H 


28480 


0797-0273 




RlFXO NET FLO 911 OHN IS 1/8H 


28480 


0797-0414 


t 


SiPXD COMP too OHM lOS I/2M 


01121 


E8 loll 




SIPXD COMP LOOK OHN lOS I/2M 


01121 


EB 1041 


t 


SiPXD COMP 22K OHN IDS I/2M 


01121 


EB 2231 


1 


RiFXD FLM 22 MEGOHM 6% t-t/2W 
NOT USED 


20480 


0608-5157 


3 


SIPXD CONP 100 OHN lOS 1/4M 


01121 


C8 1011 




SIPXD NET PLN 10.0R OHN IS 1/EM 


28480 


0757-0442 


1 


SiPID NET PLN 1.21N OHN 18 1/8M 


28410 


0797-0274 




RIPXD NET PLN tOOK ONN 18 1/SM 


28480 


0797-0465 


1 


SIPXD NET PLN Stl OHN IS 1/8H 


28480 


0797-0419 




SiPXO NET PLN 911 OHN IS 1/SM 


28480 


0797-0416 




SiPXD NET PLN 9.11S ONN IS 1/OM 


28480 


0797-0438 




SIPXD NET PLN IR ONN IS 1/8M 

WOT USED 


28480 


0797-0280 
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Replac^ble Parts 



' ^ 



Table 6-2. Replaceable Parts (Cont'd) 



Model184A/B 



Referience 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0494-9 198 


1 


Rl^XO NET FLN 29.7K OHM 11 1/8U 


28480 


0698-3198 




0797-0449 




RsFXO NET. FLN 1008 OMN 11 1/88 


28480 


07f?-8489 


4m«7 


0?97<^0498 


2 


RlFXD NET FLN 91*AK OHM It 1/88 


28480 


0797-0498 




C79^•0442 




Nt^XD NET ftN lO.OX OMN 11 1/88 


28480 


0797-0442 


MH44 


0797-0289 




^fFXD 8ET FiN 2.00X OHN 11 1/18 


28480 


0797-0289 


AM90 


0797-0944 


9 


RtFXO NET FLN 10 ONH 111/88 


20480 


0797-0348 


ilM51 


0797-*^»44 




RsFXO NET FiN 10 OHN 11 1/88 


28480 


0797-0348 


iM52 


, 0797-0946 




; RiFXO NET FiN 10 OHN 11 1/18 


28408 


0797-0344 


«MSJ 


0797*0401 




RtFXD NET FiN 100 OHN 11 1/88 


28488 


0797-0401 




214MHi2490 




' RtVAR FiN 200K OHN 108 4.1N 1/28 


2848C 


2100-2490 


AM9» ./ ■ 


^100-2490 




! RIVAR FiN 200R OHN 101 ilN 1/28 


284S8 


2100-2490 


44^96 


2100-1418 


;■ ; \ 


RkVAR FiN 1 NECOHN 201 ilN 1/28 


28488 


2100-1418 


4M97 


0797-0442 




RIFXO NET FLN lO.OR OHN 11 1/88 


28480 


0797-0442 


46R58 


0797-0276 , 


1 


RSFXD NET FLN 61.9 OHN 11 ^/8W 


28480 


0797-0276 


46R99 


0698-6612 


- ' 1> 


RIFXD NET FLN 2K OHN 0«.ll 1/88 


28480 


0698-6612 


4^40 


0698-9421 




RsFXO NET FLN 1..82K OHN 0.11 1/28 


28480 


0690-9421 


44R4a 


0797-0491 




RSFXD NET FLN 2.43iK OHN 11 1/88 


28480 


0797-0491 


44R42 


0797-0498 




RIFXO NET FLN 9.11R OHN 11 t/RN 


28480 


0797-0498 


44R43 


0797-0461 




RIFXO NET FLN 68«1K OHN 11 1/88^ 


28480 


0797-0441 


44R44 , 


0797-0461 


■H 


RiFXD NET FLN 68.1K OHN 11 1/88 


28488 


0797-044ii 


' il4R49 


0797-0438 




RIFXO NET FLN 9.11K OHM 11 1/88 


28480 


0797-0438 


44R44 


089B-8220 \ 




-R: FXD FLM 15 MEGOHM 1% 3W 


28480 


06988220 


44R47 


0687-1031 




RsFXO CONP lOK OHN 101 1/28 


01121 


El 1031 


i6R44 


0698S3&3 




RIFXO FIN 8«29 NEOOHN 91 18 


20400 


0698-6353 


A4R49 


0698-6580 


1 


RIFXD FLN 16.29 NECOHN <^1 18 


28400 


0608-6680 


44R70 


0797-0417 


1 


RIFXO NET FLN 962 OHN 11 1/88 


28410 


0797-0417 


44R71 


0694-9‘993 


1 


RiFXO FiN 2.49 NECOHN 11 1/28 


28480 


0698-3999 


44R72 


0797-0498 




RiFXD NET FiN 9. UR ONN 11 1/88 


28480 


0797-0498 


44R73 


0797-0642 




RIFXO NET FiN lO.OK OHN 11 1/88 


28480 


0797-0442 


46R14 


0797-0289 


, 


RIFXO NET FiN 2.00R ONN 11 1/88 


28489 


0797-0283 


46R79 


0797-0280 




RiFXO NET FiN IR OHN 11 1/88 


28480 


0797-0280 


46R74 


3797-0401 




RtFXO NET FLN IOC OHN 11 1/18 


21480 


0797-0401 


44R77 


0686-9891 


1 


RiFXO CONP 96K OHN 101 1/48 


01121 


CB 9691 


44R74 


0797-0469 




RIFXD, FLN 20K OHN 11 1/88 


• 28480 


07:;»7-0449 


46RiT9 


0797-0688 


2 


RlFXO„NET FiN 909K OHN 11 1/88 


28480 


0197- 048B 


A4R0O 


0797-0688 


• , 


RsFXd NET FLN 909K OHN 11 1/88 


28480 


0757-0488 


44R81 


0797-0698 




RsFXO NET FLN 9.11K OHN 11 1/88 


28480. 


0T97-O498 


A6RB2 


0684-2231 




R: FXO. COMP 22K OHM 10% 1/4W 


0t12| ^ 


CB'2231 


44R43 


,0684-1991 


14 


RSFXO CONP 19K OHM 101 1/48 


oii;?i ; 


C8\I931 




0757-0465 




R:FXD,MET FLM 100K OHM 1% 1/8W 


28480], 


07BV f)*T)B 




0797-0440 


2 


RiFXD RET FLN 8:.9K OHN 11 1/88 


28488 


0797-^0 


B-i -t 


2100-2011 


1 


RiVAR 98R ONN 101 LIN U28 


28488 


2100-2, Ipil 


A6R87 


0884-2221 


1 


N : F X D COMP 2200 0 HM 1 0V(. 1 


01121 


CR W2’ • 


A6R88 


Ubtt4-J331 


' 


H; FXD COMP 33K OHM TDK 1/4W 


01121 


CB 3331 


A6R89 


0687 1001 




R:FXD COMP 10 OHM 10% 1/2W 


01121 


EB 1UD1 


A6R90 


0757-0350 


1 ’ 


H:FXD MET FLM 909K OHM 1% 1/4W {FACTORY SCLECTEDi 


30983 


MF&2C1/4-TO-9U93-F 


A6R91 


0757-0340 




R: FXD TUBULAR 10K OHM 1% 1/4W 


2464B 


C6- V< TO-1002 F 


A6R02 


0684-1011 / 




R: FXDCC 1000HM 10% 1/4W 


01121 


CBIOIt 


A6R93 


0757 0760 




fl; FXD TUBULAR 20K OHM 1% 1/4W ' 


24546 


C5I/4-TO-2002F 


A6R94 


2100-2031 




R; VAR TRMR 50K OHM 10% 


2B4B0 


2100-2031 


A6R9S 


07570456 




R: FXD TUBULAR 43.2K OHM -1%1/8W 


24546 


C4-1/8T0 4322F. 


A6R96 


07570446 




R; FXD TUBULAR 16K OHM 1% 1/8W 


24546 


C4-l/8-TO-1602-F, 


A6R97 


07570443 




R; FXDTUtlULAR 11K0HM1%1/aW 


2484B 


C4 V8 TO-I102 F, 


A6R9B 


2100-2031 




R; VAR TRMR BOK OHM 10% 


2B4B0 


210U-2031 


A6R99 


07570466 




R: FXD TUBULAR 43, 2K OHM 1 % 1 /aW 


24546 


C4 1/BT0 4322F, 


A6Rt00 


07670280 




R: FXD TUBULAR IK OHM 1% 1/8W 


24546 


C4 t/8-TO 1001 F 


A6RI01 


0767-0436 




R: FXD TUBULAR 3, 92K OHM 1%1/BW 


24546 


C4t/8T0 3921F, 


A6RI02 


07670438 




H; FXD TUBULAR 5, ItKOHM 1% 1/8W 


24546 


041/8705111 F 


A6RY03 


0757-0416 


, 


R; FXD TUBULAR 51 1 OHM 1% 1/8W 


24546 


C4 1/H T0 511R F 


A6R104 


07570449 




R; FXD TUBULAR 20K OHM 1% 1/8W 


24546 


04 1/8TO-2002F 


A6R105 


0757-0458 




R: FXD1UBUL4RB;-.1K0HM 1% 1/8W 


24546 


04 1/OTO-bl12-F 


ARB106 


0757 0482 




R; FXD TUBULAR 51 IK OHM 1% 1/8W 


2B4H0 


07570482 


J47P1 


1291-0204 




CONNECTOR ISOCKET 0.-19 BOV OlA TEFLON 


98291 


SKT-400 


46U1 


1821-0002 


1 


TRANSISTOR ARRAYS SI NPM 


02799 


CA9049 


44VRI 


1902-0064 


1 


OtOOE 8REAXii08Ni7.9V 


28480 


1902-0064 


44VR2 


1902^6098 


1 


DIODE 8REAK008NS49.9V 91 


28488 


1902-0098 


A8VR3 

A6VR4 


2140001R 

2140-0018 


' 


LAMP: GLOW 1.0 MtLLIAMP 0.1W 


UKNW 

06806 


A9AC(NE-2Eti 

A8A-C(NE-2E11 


A6VR6 \ 


, 2140-0018 




LAMP GLOW IMAO.IW 


08806 


A0ACiNF-2En 


44XUI 


120^441 


6 


SOCKETSIC 14 PIN MINIATURE 




1200-0441 


AT 


00184-66617 




BOARD ASSVSHQRI20NTAL AMPLIFIER 


28480 


00184-66517 


47CI 


.0121-0099 


1 


CSVAR CER 2-8 PF 900VDCU 


28480 


0121-0094 


47C2 


0140-2290 


1 


CSFXD CER 9.1 PF 900VOC8 


72982 


90I-000-C0H0- 9 19E 


A7C3 


0121-0109 


1 


CSVAR CER 9-35 PF NPD 


28480 


0121-0109 


47C4 


0140-0193 


1 


C:FXD MICA 82 PF 6% 300VDCW 


72,138 


DM15EB20J0300WV1CR 


A7C9 


0140-0162 




CSFXD NV 0.022 UF 101 200VDC8 


94289 


I92P22392-PTS 


47C4 


0160-0162 




CSFXD NY 0.022 UF 101 200V0C8 


54289 


I92P22392-PTS 


A7C7 


0192-0007 


9 


CSVAR POLY 0.7 TO 9.0 PF 990VDC8 


72962 


939-033-48 


47C8 


0160-0162 




CiFXD NV 0.022 UF 101 200V0C8 


96289 


192P22392-PTS 


A7C9 


0170-0040 




ClFXb MV 0.047 UF 101 2O0V0C8 


96289 


192P4I392-PTS 


47C10 


0192-0007 




Cl VAR POLY 0.7 TO 9.0 PF 990V0C8 


72982 


939-039- 4R 


47C11 


0160-2299 


1 


CiFXO CER 0.79 PF 900V0C8 


72982 


301-000- CQRO-798C 


A7CI2 


Ot 80-0197 


5 


CiFXD ELECT 2.2 UF 101 20V0C8 


96289 


1900229X9020A2-OYS 


47CI3, 


0180-0197 




CiFXO ELECT 2.2 UF 101 20V0C8 


96289 


1900229X9020A2-OVS 
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Replaceable Parts 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7C14 


) 




NOT USED 






I7C19 


0170-0040 




Cirxo NY 0.047 UF 109 200VOCW 


96289 


192P47392-PTS 


ATCl* 


0140-0142 




CiFXO NY 0.022 UF lOX 200VDCW 


96289 


192P22392-PTS 


ATC17 


01 92-0007 




CaV4R FOIV 0.7 70 3.0 PF 350VDCW 


72982 


539-033-4R 


jf7CI» 


0140-0142 




CIFXD NY 0.022 UF lOI 200VOCW 


94289 


192P22392-rfS 


A7C1« 


0140-0142 




CtFXO NY 0.022 UF 101 2O0V0CU 


56289 


192P223C2-PIS 


A7C20 


0140-0197 




CiFXD ELCCT 2.2 UF 10« 20V0CW , 


56289 


1900229X9020A2-DVS 


A7C21 


0140-0197 




CiFXD ELiCY 2.2 UF tOI 2OV0Ct^ 


56289 


l90D225X902042-nvs 


A7C22 


0140-0142 




CtFXO NY 0.022 UF lOt 200VDCW 


96289 


I92P22392-PTS 


47C27 


0140-3443 




ClFXO CE9 0.1 UF *90-209 90V0CW 


72982 


0131-090-691-104/ 


AIC2^ 


0140-3443 




CtFXO CER 0.1 UF *80-209 50VDCU 


72982 


BU1-050-691-104Z 


A7C2B 


0160-3451 




C:FXDCER0.01 UF+80-20% 100VDCW 


66289 


C023B101F103ZS26CDH 


jiTcm 


1901-0040 




DIOOEaSILlCON 30N4 30WV 


07263 


FDG108S 


A70I2 


1901-0040 




DIODE :SIL ICON 30HA 30HV 


07263 


FOCI 088 


A7CII3 


1901-0040 




OlOOEsSlLICON 30NA 30WV 


07263 


F0G1O8B 


A7CII4 


1901-0040 




DIODE:SILICON30MA30WV 


07263 


FDG108R 


AfCflf 


. 1901 0040 




OtOOEiSiUCON 3QMA 30WV 


07263 


FDG108B 


A7CII* 


1901-0040 




OlOOCtSlLICON 30N4 30WV 


07263 


FOGI088 


A7CRT 


1901-0040 




OlOOftSlllCON 30N4 30MY 


07243 


F06I088 


ATCftt 


1901 0040 




DIODE:SILICON 30MA 30WV 


07263 


FDG1088 


A7CM 


1901-0040 




OlODEiSILICON 30MA 30WV 


07263 


FDG1088 


AKmo 


1901-0040 




OlOOflilLICON 30N4 30UV 


07263 


FDC108B 


A7M 


0360-1653 




TEHNIIttl FINtSOUARf 


28480 


0360-1663 


A7J1 


1291-3071 


1 


CONNECTORtR 9 P»8 MLE CONYACfS 


27244 


09-96-108112183-041 


A7J2 


1241<-B144 


4 


CONNECYORtR 9 P» 4 HALE CORfACT 


27264 


09-94- 1 04 1 1 A2 1 83-44 1 


A7J> 


1291-3144 




CONNECTOR tR 9 P» 4 RALE C0R1AC7 


27244 


09-94-1041142183-44) 


A7J4 


1291-3144 




CONNECYORtR 9 Pt 4 RALE CONTACT 


27244 


09-96-1041 U2183-4AI 


AfJf 


1291-3144 




CONNECTOR IR 9 P. 4 RALE CONTACT 


27244 


09-96-1041 142 1 83-44 ) 


A7KI 


0490*0929 


1 


RELAViREEO 0.9 A 900 OHH COIL 


19434 


RA3027112I 


«7il 


914(H0179 




COIL/CHORE 22.0 UH 109 


20480 


9140-0179 


A7I.2 


914(H0179 




COIL/CHORE 22.0 UH 109 


28'V80 


9840-0179 


A7L7 


9170-0029 


1 


COREtFERRlTE BEAD 


02114 


96-990-69A2/44 


A7L4 


9100-2266 


1 


COIL:FXD RF CHOKE 10 UH 10% 


24226 


10/102 


ATM^l 


1209-0043 




HEAT SINRISENICONOUCTOR 


09820 


224-ce 


A7N«*2 


1209-0043 




HEAY SINRtSENICONOUCTOR 


09820 


224-C8 


A7ai 


1PB5-0081 


1 


YSYR3S1 FET 30V 


01299 


2N5245 


A702 


109^0219 




rSTRsSI NFN 


80131 


2N3904 


J7«A 


1490-01S0 


1 


TS7RI6E PNP 


80131 


2N2635 


A704 


1994-0019 


3 


TSYRtSl RPR 


28480 


1894-0019 


MW V 


1994-0071 




fSfRtSl NPNISELEC7ED FRON 2R3704I 


28480 


1894-0071 


A70* A 


1994-0019 




TSYRtSl RFN , 


28480 


1494-8019 


4707 


1994-0919 




TSTRiSI RPN 


28480 


1894-0019 


J7O0 


1993-0009 


2 


TSTRiSI PNP 


28480 


1893-0009 


A700 


1994-0419 


2 


TSTR3SI NPN 


04713 


SS697 


A70I0 


1993-0039 


2 


TSTRtSI PNP 


28480 


1893-0030 


A70II 


1993-0009 




TSTRISI PNP 


28480 


1893-0009 


A70I2 


1994-0419 




TSTRtSI NPN 


04713 


SS69T 


A7011 


1993-0C39 




TSTRtSI PNP 


28480 


1853-0038 


A70I4 


1994-0219 




TSTRtSI NPN 


80131 


2N3904 


A7019 


1994-0219 




TSTRtSI NPN 


80131 


2N3904 


A7QtO 


199>-0004 


1 


TSTRISI PNP 


•0131 


2N3134 


A7017 


1994-0022 


1 


TSTRiSI NPN 


07263 


S17B43 


A701 


0797-0194 


i 


RiFXD NET FLN 1.9 RECOHN It 1/2H 


28480 


0797-0196 


A7II2 


0494-9939 


1 


RIFXO RET FLN 2 RECOHN 1.09 1/2W 


28480 


0690-9539 


A7II3 


0797-0344 


1 


RIFXD NET FLN 1.00 NE60HN 19 W4W 


28410 


0797-0344 


A704 


0797-0401 




RtFXD RET FLN 100 OHN 19 l/BM 


28480 


0797-0401 


A7R5 


0797-0347 




RlFXO NET FLN lOOR OHN 19 1/2M 


28480 


0197-0367 


A7R4 


0797-0290 




RIFXO NET FLN IR OHN 19 1/9M 


28480 


0797-0280 


A7R7 


0797-0407 




RlFXO NET FLN 200 OHN 19 I/9W 


28480 


0797-0407 


A7II0 


0741*0074 


1 


RIFXO NET OX 19R OHN 99 IM 


28480 


0761-0074 


4709 


0797-0424 


1 


RtFXD FLN I.3R OHN 19 »/8H 


28480 


0797-0426 


A7R10 


0797-0447 


1 


RlFXO NET FLN 14.2R OHN 19 l/9l4 


284 80 


0797-0447 


A7flU 


2100-2914 


9 


RIVAR CERNET 20R OHM 109 LIN 1/2W 


28480 


2100-2514 


47012 


0494*3193 


1 


RlFXO NET FLN 3.B3R OHN 19 1/9W 


28410 


0698-3193 


4701) 


0797-0441 


1 


RtFXD NET FLN 9.29H OHN 19 1/9W 


28480 


0797-0441 


47014 


0797-0293 




RtFXO NET FLN 2.00K OHN 19 l/BM 


284 80 


079V-02B3 


47019 


0797-0442 


, 


RlFXO NET FLN lO.OR OHN 11 I/8M 


28480 


0797-0442 ^ 


47014 


2100-2919 


1 


RIVAR CERNET 200K OMN 109 LIN 1/2W 


28480 


2100-2919 


47017 


0797-0401 




RlFXO NET FLN 100 OHN 19 I/8N 


28480 


0757-0401 


47014 


2104-2499 


4 


RIVAR FLN 9R OHN 109 LIN 1/2H 


28480 


2100-2489 


47010 


0797-0401 


, 


RtFXO NET FLN 100 OHN 19 1/8W 


28480 


0797-0401 


47020 


0404-1031 


3 


RIFXO CONP lOR OHN 109 I/4M 


01121 


CB 1031 


4702) 


0494-2231 




RIFXO CONP 22K OHN 109 I/4R 


01121 


08 2231 


47022 


0797-0401 




RIFXD NET FLN 100 OHN 19 148H 


28480 


0797-0401 


4702) 


0797-0401 




RlFXO NH FLN 100 OHN 19 1/M 


28480 


079V-0401 


47024 


0797-0440 




RIFXD NET FLN 41.9K OHN 19 1/8W 


28480 


0797-0460 


47029 


0797-0744 


1 


RlFXO FLN 33.2K OHN 19 1/4W 


28480 


0797-0764 



Model 184A/B 



A7R24 


0797-0741 


2 


RiFXD NET FLN 2.43K QHH 19/1/4W 


28460 


0757-0741 


47R27 


0797-0281 




RlFXO NET FLN 2.74R OHN 19 I/8U 


28480 


0797-0281 
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Replaceable Parts \\ Model 184A/B 



Table 6-2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7R23 


07S7-0443 


2 


RtFXO NET FIN ll.OK OHN It 1/8W 


28480 


0757-0443 




0797-0738 


2 


RtFXD NET FLN 1.50K OHN 11 1/4H 


28480 


0757-0736 


«7R30 


0757-0413 


2 


RIFXO NET FLN 392 OHN It l/8h> 


28480 


0797-0413 


A7R31 


0757-0846 


2 


R:FXD net FLM 22.1R OHN l.Ot 1/2M 


28480 


0757-0846 




0757-0407 




RIFXD MET FLN 200 OHN 11 1/tH 


28480 


0757-0407 




0797-0434 


2 1 


RtFXO NET FLN 3.65R OHN 11 1/8M 


28480 


0757-0434 




0757-0841 


2 


RtFXO NET FLN 12.1K OHN 11 1/2H 


28480 


0797-0841 


37R33 


0757-0448 


1 


RtFXO NET FLN 18.2K OHM 11 1/8W 


28480 


0757-0448 


A7R36 


2100-2632 


1 


RtVAR FLN 100 OHN 101 LIN 1/2H 


28480 


2100-2632 


37R37 . 


0757-0284 


1 


RtFXO NET FLN 150 OHN 11 lAlM 


28480 


0757-0284 


37R3B 


2100-2413 


1 


RtVAR FLM 200 OHM 101 LIN 1/2W 


28480 


2100-2413 


37R39 


0757-0411 


1 


RfiFXD NET FLN 332 OHN 11 1/8M 


28480 


0757-0411 


37R40 


2100-2633 




RtVAR CERNET IK OHM 101 LIN 1/2W 


28480 


2100-2633 


A7R41 


0757-0428 




RtFXO NET FLN 1.62K OHM 11 1/8H 


28480 


0757-0428 


A7R42 


0698-3416 


2 


RtFXO NET FLN 21.SK QHN 11 1/2M 


28480 


0698-3416 


R7R43 


210(H24a9 




RtVAR FLN 5K OHN 101 LIN 1/2M 


28480 


2100-2489 


R7R44 


0698-3416 




RtFXO MET FLN 2U5K OHM 11 1/2H j 


28480 


0698-3418 


A7R45 


0757-0468 


1 


RtFXO FLM 130K OHN 11 1/8M 


28480 


0757-0468 


A7R46 


0757-0440 


1 


RtFXO NET FLN 7.50K OHN 11 1/8W 


28480 


0757-0640 


A7R47, 


0797-0427 


1 


RtFXO MET FLN 1.5K OHN 11 1/8W 


28480 


0757-042? 


AIR48 


0757-0741 




RtFXO NET FLN 2.43K OHM 11/1/4M 


28480 


0757-0741 


A7R49 


0757-0281 




RtFXO NET FLN 2.74K OHN 11 1/6H 


28480 


0757-0281 


A7R90 


0757-0443 j 




RtFXO MET FLM ll.OK QHN 11 1/8W 


28480 


0757-0443 


A7R51 


1 




NOT USED 






A7R52 


0757-0434 




RtFXO NET FLN 3.6SK OHN 11 1/8H 


28480 


0157-0434 


A7R93 


0757-0413 




RtFXO MET FLN 392 OHN 11 1/8W 


28480 


0757-0413 


A7R54 


0757-0846 




RtFXO NET FLN 22. IK OHN 1.01 1/2M 


28410 


0797-0846 


I7R99 


0757-0407 




RtFXO MET FLN 200 OHN 11 1/8H 


28480 


0797-0407 


A7R96 


0757-0841 




RtFXO NET FLN 12. IK OHM 11 1/2H 


28480 


0797-0841 


A7R97 


0757-0736 




RsFXU MET FLN 1.50K OHN 11 1/4W 


28480 


0757-0736 


A7R98 


0757-0401 




RIFXO NET FLN 100 OHN 11 1/8W 


28480 


0797-0401 


A7R59 


0683-0275 


3 


RtFXO COMP 2.7 OHM 51 IMU 


01121 


Ca 2705 


A7ft60 


0757-0388 


1 


RtFXO FLN 30.1 OHN 11 1/8W 


26480 


0757-0388 


A7R81 


0797-0463 




RtFXO NET FLN 82.5K OHM 11 1/8N 


28480 


0157-0463 


A7R62 


0757-0792 


1 


RtFXO NET FLN 681K QHN 11 I24H 


28480 


0757-0792 


A7R63 


2100^2914 




RtVAR CERNET 20K OHN 101 LIN 1/2H 


28480 


2100-2914 


A7R64 


2100-2514 




RtVAR CERNET 20K OHM 101 LIN 1/2N 


28480 


2100-2514 


A7R83 


2100-2489 




RtVAr. FLM 5K OHN 101 LIN 1/2W 


26480 


2100-2489 


A7R66 


0757-0280 




RtFXO NET FLN IK OHN 11 1/8H 


28480 


0757- 0260 


A7R67 


0757-0280 




RtFXD MET FLN IK OHN 11 1/8M 


28480 


0757-0280 


A7R68 


0757-0442 




RtFXO NET FLN lO.OK OHM 11 1/8U 




0757-0442 


A7R69 


0757-0442 




RtFXO MET FLN lO.OK OHN 11 1/OW 


28480 


0757-0442 


A7R70 


0757-0442 




RtFXO NET FLN lO.OK OHN 11 1/8U 


28480 


0757-0442 


A7R7t 


0797-0442 


, 


RtFXO MET FLN 10.0K OHN 11 I/8W 


28480 


0757-0442 


A7R72 


0757-0442 




RtFXO NET FLN lO.OK OHM 11 1/8M 


28480 


0757-0442 


A7R73 


0757-0442 




RIFXO NET FLN lO.QK OHN 11 1/8U 


28480 


0757-0442 


A7R74 


0687-8201 


2 


RtFXO COMP 82 OHN 101 IA2H 


01121 


CO 8201 


A7R75 


0667-8201 




RtFXO CONP 82 OHN 101 iA2H 


01121 


E9 8201 


A7R76 


0767-0426 




R' FXD MET FLM 1300 O.HM 1% 1/8W 


2B480 


07S;0/126 


A7U1 


1820-0217 


1 


ICiOP. ANP. AVOL«20K NIN. 


! 28480 


iua-0217 


A8 


00184-66618 | 




BOARD ASSY: HORIZONTAL AMPLIFIER 


284 80 


00184 R6f)1H 


A8C1 


0180-0230 


1 


CtFXO ELECT 1.0 UF 201 50V0CM 


56289 


150DI 05X0090A2-OVS 


A8C? 


0160-3443 j 


1 


C: FXD CER 0,1 UF ►80-20% 60VDCW 


72892 


8131 QBO 651 104Z 


A8C3 


0160-0900 


1 


CtFXO HY 0.0027 UF 200VDCH 


56289 


192P27292-P1S 


A8C4 


0180-0100 


1 


C;.FXD ELECT 4.7UF 10% 35VDCW 


56289 


150D4/bX9035B2DYS 


A8C9 


01800300 




C: FXD ELECT 4.7UF 20% 10VDCW 


56289 


150D47BX0{)10A21,)YS 


A8C6 


0160-3443 




CiFXO CER 0.1 UF >80-2bl 5QV0CH 


729 02 


1 8131-090-651-104/ 


A8C7 


0160-0158 


1 


CtFXO MV 0.0056 UF 101 200VDCW 


56289 


1 192P56.292-PTS 


A8C8 


0160-3451 




CtFXO CER 0.01 UF 4^80-201 lOOVDCH 


56289 


C0238 lOlF I03/S25-C0H 


A8C9 


0160-0168 


1 


, C;FXD MY 0,0086 UF 10% 200VDCW 


56289 


192PB6292PTS 


ABC to 


0160-34B1 


1 


C:FXD CER 0.01 UF ►80 20% 100 VDCW 


56289 


C023BI01F103ZS2BCO 


A8CU 


0160-3451 




CtFXO CER 0.01 UF »80-20X lOOVOCM 


56289 


C Q23B lOlF 1 03/ S25-C0H 


ABC 12 


0160-3443 




CtFXO CER 0.1 UF ♦80-201' 50VOCM ' 


72982 


8131-050-651-104/ 


A8CI3 


0160-3443 




ClFXO CER 0.1 UF ♦80-201 90V0CM 


72982 


8131-050-651-104/ 


A8C14 


0160-3451 




CtFXO CER 0.01 UF ♦80-201 lOOVUCM 


56289 


C0238 lOlF 103/ S25-C0H 


A8CR1 


1901-0026 




DJOOElSlLICON 0.75A 200PIV 


04/13 


SR|358-a 


A8CR2 


1901-0026 




OlODEtSILlCON 0.75A 200PIV 


04713 


SR1358-8 


A8CR3 


1901-0026 




OIOOEISILICON 0.75A 200PIV 


04713 


SR1358-8 


A8CR4 


1901-0040 




OlOOEiSILICON 30MA 30NV 


07263 


FD61088 


A8CR5 


1901-0040 




OlODEtSILlCON 30MA 30WV 


07263 


F0G1088 


A8CR6 


1901-0040 




OlOOEiSILICON 30MA 30MV 


07263 


F0GI08B 


ABU 


9100-2268 




COILtFXO 22.0«|UH IQl 


82142 


09-13I6-4K 


A8QI 


1853-0036 




rSTRlSi PNP 


80131 


2N3906 


A802 


1854-0215 




TSTRtSl NPN 


80131 


2N39Q4 


A8Q3 


1854-0215 




TSrRtSI NPN 


60131 


2N3904 


AB04 


1854-0215 




TSTRtSl ^PN 


80131 


2N3904 


A8U9 


1854-0215 




TSTHSSI NPN 


80131 


2N3904 


A8ti6 


1854-0215 




TSTRtSl NPN 


80131 


2N3904 



S(M> inlrocturtion to Ihlis section for ordering information 
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Model 184A/B Replaceable Parts 



Table 6*2. Replaceable Parts (Cont'd) 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


«t07 


1894-0219 




TSTK:SI NPN 


soiai 


2N390A 


A«QS 


1894-0219 




f&IRlSI NPN 


80131 


2N390A 


MQ9 


1893-0036 




TSfRsSl PNP 


80131 


2N3906 


A«OIO 


1899-0317 


1 


tstr:unijunction si 


0A713 


NUA89A 


A8Q12 


1B64-02]ti 




rSfRsSl NPN 


80131 


2N3904 


A60IJ 


1894-0219 




TSTR:S1 NPN 


B0131 


2N390A 


«aoi4 


1894-0398 




TSTR:SI NPN 


28A80 


1B9A-0358 


asQis 


1894-0398 




TSTR8S1 NPN 


28A0O 


t89A-039B 


A80t6 


1894-0215 




TSTR:SI NPN 


80131 


2N390A 


<•017 


1894-0215 


• 


TSTRSSI NPN 


80131 


2N390A 


aaoia 


1894-0219 




TSrRxSl NPN 


80131 


2N390A 


ASQ19 


1894-0219 




TSTRXSI NPN 


80131 


2N390A 


Asa20 


t8B30036 




TSTR;SI PNP 


80131 


2N3906 


A8Q21 


18B402T5 




TSTR:SINPN 


80131 


2N3004 / 


A8Q22 


18630080 




T5Tn:SIPNP 


B013I 


2N4flfm 


A8Q23 


18530036 




TSTR; !>l PNP 


2B4B0 


18630036 


A8RI 


0/570472 




11; FXD MET FLM 200K OHM 1% 1/8W 


2BA80 


07H7 04/2 


A8R2 


0684-2231 




R:FX0 CONP 22K OHM lOS 1/4U 


01121 


CB 2231 


A8R3 


0684-2231 




R:FX0 comp 22K OHM 10*4 1/4W 


01121 


CB 2231 




0684-1931 




RsPXO COMP 19K OHM 104 1/4M 


01121 


CB 1931 


A8R5 


0797-0392 


1 


R:FXD met FLM 190K DHN 14 1/2U 


2BA80 


0T9I-0J92 


8M6 


0797-0290 




RSFXO MET FLM 6. 19K OHM 14 l/8><i 


28A80 


0797-0290 


«8R7 


0797-0273 




RSFXD MET FLM 3.01K OHM 14 l/BM 


2BA80 


0797-0273 


A8R8 1 


2100-2489 




R:VAR FLM 9K OHM 104 LlN 1/2M 


28AB0 


2100-2AB9 


A8R9 


0797-0442 




R:FXD MET FLM lO.OR OHM 14 l/BM 


2BA80 


0797-OAA2 


mio 


2100-2922 


1 


RSVAR CERMET lOK OHM 104 LIN 1/2H 


28A80 


2100-2922 


R8R1I 


0684-2231 




RsFXD COMP 22K OHM 104 1/4W 


01121 


CB 2231 


88R12 


0684-2231 




R:FXD COMP 22K OHM 104 1/4H 


01121 


CB 2231 


A8R13 


0684-2231 




R:FXO COMP 22K OHM 104 1/4W 


0II2I 


CO 2231 


88R14 


0684-1931 




R:FX0 comp 19K OHM 104 1/4U 


01121 


CH 1931 


«8R15 


0684-1531 




R:FXU COMP 19K OHM 104 1/4N 


Oil?’ 


CB 1931 


#8Ri6 


0684-1931 




K:FX0 CUMP 19R OHM 104 1/4W 


01121 


CB 1931 


R8R17 


0797-0199 


1 


RiXFXD MET FLM 21.5K OHM 14 1/8M 


28A80 


0197-0199 


88RI8 


0797-0288 


1 


RxFXO MET FLM 9.09K OHM 11 1/8M 


2HA60 


0797-02B8 


ABRI9 


0684-2711 


1 


H:FXU COMP 270 OHM 104 1/4U 


01121 


CH 2711 


88R20 


0797-0438 




RSFXD MET FLM 9.11K QHH 14 l/BU 


2BA8U 


079 7-0A3B 


ABR21 


2100-2514 




KSVAR CERMET 20X OHM 104 LIN I/2U 


2BA80 


2100- 251A 


«8R22 


0684-1011 




RSFXD COMP 100 OHM 104 1/4U 


01121 


CH 1011 


88R2a 


0757-0438 




RSFXD MET FLM 9.11K OHM 14 1/8U 


28A80 


0797-0A3B 


J8R24 


2100-2914 




RSVAR CERMET 20K OHM 104 LIN 1/2U 


28A80 


2100-291A 


88R29 


0797-0453 




RSFXD MET FLM 30.1K OHM 14 1/8M 


26AS0 


0I97-0A93 


A8R26 


0684-1931 




RSFXD COMP 19K OHM 104 1/AH 


01121 


CB 1511 


A8R27 


0797-0463 




RSFXD NET FLM 82. 9K OHM 14 1/8H 


28A80 


0797-0A63 


A8R28 


0797-0472 




RsFXD MET FLM 200R OHM IS l/BW 


2BA80 


OI97-OA72 


48R29 


0664-1041 


2 


RSFXO COMP lOOK OHM 104 L/4H 


01121 


CB lOAl 


J8R30 


0684-4741 


2 


RsFXD COMP A70K OHM 104 1/4N 


01121 


CB A7A1 


J8RJ& 


0684-4 741 




RsFXD COMP A70K OHM 104 I/AM 


01121 


CB A7A1 


A8R32 


0684-1931 




RSFXD CONP 19K OHM *04 1/AM 


01121 


OB 1931 


88R33 


’ 0664-2731 


1 


RsFXD COMP 27K OHM 104 1/AH 


01121 


C8 27.11 


38R34 


0684-1031 




RsFXD COMP lOK OHM 104 1/AH 


UU21 


CB 1031 


MR 39 


0757 0273 


1 


H I Xn TUBULAR 3.01K OHM 1% I/8W 


24r)4() 


C4 l/H TO 3011 F 


38R38 


0684-2731 




H: PXD TUBULAR 27K OHM 10% I/4W 


0M2I 


CH2731 


38R37 


0B84 10T1 




H: FXDCC lOOOHM 10% 1/4W 


01121 ■ 


CB101I 


38R38 


0684-1041 




RSFXO CONP lOOK OHM 104 I/AH 


01121 


CB lOAl 


38R39 


0684-2231 




RsFXD COMP 22K OHM 104 1/AH 


01121 


CB 2231 


38R40 


0684-2231 




RsFXD COMP 22K OHM 104 1/AU 


01121 


CB 2231 


MR41 


0684-1931 




RsFXD COMP 19K OHM 104 l/AU 


01121 


CB 1931 


A8R42 


0797-0456 


1 


RSFXD NET FLM A3.2R OHM 14 I/8H 


2SA 80 


0/9 7-0A96 


MR43 


0797-0767 




RSFXO FLH A3.2K OHM 14 1/AH 


28A8a 


0/57-0767 


MR 44 


0684-1091 


1 


RSFXO COMP IMEGOHM 14 1/4H 


01121 


CB 1091 


A8R49 


0684-1021 




RsFXD COMP iOOO OHM 104 1/AH 


01121 


CB 1021 


A8R46 


0684-1811 


1 


RsFXD CONP 180 OHM 104 1/AH 


01121 


rn |HM 


A8R47 


0683-4719 


1 


RsFXD COMP A70 OHM 54 1/AU 


01121 


CH A7I9 


A8R48 


0664-2231 




RSFXO COMP 22K OHM 104 1/AU 


01121 


CH 2231 


A8R49 


0/r370439 




ri: f-Xl)MF.T FI.M6BIOOHM 1% 1/BW 


2BAB0 


075/0439 


A0R9O 


07B70459 


1 


R;FXDMF.T FLM 50, 2K OHM t% 1/8W 


2BA80 


0/67 041)9 


A8R9I 


0757 0461 


1 


R:FXD MET FLM 24.3K OHM 1% ?/aW 


2BA80 


0/!)/0461 


A8R92 


0684-1931 




RSFXD CONP 19X OHM 104 1/AU 


01121 


CB 1931 


A8R93 


0684-1931 




HSFXD CONP 19K OHM 104 I/AH 


01121 


CB 1931 


A8H54 


0664-4721 


1 


RSFXD CUMP A700 OHM 104 I/AH 


01121 


CD A721 


A8R95 


0684-1001 


1 


RSFXD COMP 10 OHM 104 1/AU 


01121 


>CH 1001 


A8R96 


Q6S7-S311 


1 


RSFXO COMP 330 OHM 1Q4 1/2H 


01121 


EU 3311 


R8R97 


0684-2231 




RSFXD COMP 22K OHM 104 1/AH 


01121 


CB 2231 


A8R98 


0757 0767 


1 


n;FXD FLM43.2K OHM T.% I/4VU 


78A80 


0/5/ 0/H7 


A8R59 


21002522 


1 


R:VArt CERMET 101^ OHM 10% LIN 1/2W 


28680 


7100 2522 


ASF)60 


0/57 0124 


t 


H:FXD MET FLM 39.2K OHM 1% t/8W 


28480 


0/5/0124 


ABR61 


07B70449 




F:FXD FLM 20K OHM 1% 1/aW 


28480 


0757 0440 


A8RB2 


08842231 




R; FXD COMP 22K OHM 10% 1/4W 


01121 


ca 2231 


A8R63 


06B42231 


■ I 


R:FXD COMP 22K OHM 10% 1/4W 


01121 


CB 2231 


AHR64 


0684 2231 




R: FXD COMP 22K OHM 10% I/4W 


01121 


CB 2231 


A8R68 


0684-2/31 




, R; FXD TUBULAR 27K OHM 10% I/4W 


01121 


CH2731 



See inli'oduetioii ti> this section for ortK’riii« informiition 
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Replaceable Parts 



Model 184A/B 



Table 6-2. Replaceable Parts (Cont'd) 

; 



Reference 

Oesjignation 


HP Part Nur^ber 

i , ‘ 


Qty 


» 1 1 ■ I- 1 ' -1 

Description 


Mfr , 
Code 


Mfr Part Number 


48U1 


1820-0913 


1 


lC:rrL LP flONUSTARLE MULUVIBRATOH 


01295 


SN74L122N 


4AU2 


1820-0987 


2 


ir.:m LP TRIPLE 3-lNPT NANO GAK. / 


12040 

^12040 


DM74L10N 


MB\n 


. 1820-0587 




1C3TTL LP TRIPLE 3-lNPT NANO GATE / 


0Nf4LlQN . 


A8U4 


1H20-0584 


2 


1C:TTL LP UUAO 2-INPT NOR GATE ' 


12040 


0H74L 02N 


4HU5 


1820-0584 




1C:TTL LP OUAl) 2-INPT NOR GATE 


12040 


OM74L02N 




1902-0041 


1 


UIOUE:8REAKOnUN 5.11V 5S 


0^713 


SZ10939-9LV 




1200-0441 




SOCKET: 1C 14 PIN HINIAIURE 


28480 


1200-0441 . 




1206-0441 




S0CKET:IC 14 PIN MINIATURE 


28400 


1200-0441 


XHXUi 


1200-0441 




SOCKET: 1C 14 PIN MINIATURE 


28480 


1200-0441 


A8XU4 


1200-0441 




SOCKET :IC 14 PIN MINIATURE , 


28480 


1200-0441 ' 


88XU5 


1200-0441 




S0CKET:1C 14 PIN MINIATURE 


28480 


1200-0441 




00184-41101 




multiplier ASSy:HVICAH) 


28480 


00184^61101 


«9 


00184-61103 




MULTIPLIER ASSVSHV (HACKl 


28480 


00184-61103 


«10 


00180-66546 




BOARD ASSY:SWEEP GATE 


28480 


00180-66546 


^lOCl 


0180-0155 


2 ^ 


C:FXD ELECT 2.2 UF 20« 20VDCW 


562 89 


I50D229X0020A2^UVS 


41UC2 


0180-0155 




C:FX0 ELECT 2.2 UF 20X 20V0CW 


56289 


I5C0225X0020A2-0YS 


AIOEI 


03Q01B14 


12 


PIN:S0UARE 


28480 


03B0 IBM' 


nuLi 


9140-0179 




COIL/CHOKE 22.0 UH lOX 


28480 


9140-0179 


A10L2 


9140-0119 




COIL/CHOKE 22.0 UH 101 


28480 


9140-0179 


xiogi 


1B5V'0071 




TSTHSSl NPNISELECTEO FROM 2N37041 


28480 


1894-0071 

1654-0071 ' 


X10Q2 


1854-0011 




TSTR:S1 NPNISELECTEO FROM 2N37U4I 


28480 


#1003 


1H5>-0016 


2 


TSTR:SI PNP 


80131 


2N3638 


A10U4 


1853-0016 




TSTR:S1 PNP 


80131 


2N3638 


AIORI 


0757-0451 


2 


RtFXD MET FLM 24. 3K OHM 18 1/8U 


28460 


^ 0797-0491 


A10R2 


0757-0438 




R:FX» met FLH 5.11K OHM 11 1/8H 


28480 


^0197-0438 


AIDR.) 


0757-0436 




R:FXD met FLM 4.32K OHM 11 1/8W 


28480 


0797-0436 


AIUH4 


0757-0451 




R:FXD MET FLM 24.3K OHM It 1/8W 


28480 


0797-0491 


410RS ' 


0/57-0418 




R:FX0 met FLM 5. UK OHM 11 1/8N 


28480 


0797-0438 


AtOR6 


0757-0436 




RsFXO MET FLM 4.32K OHM 11 I/8U 


284 80 


0797-0436 


A10R7 


07570429 




ii: i-XD MET r-l.M 1020 OHM 1% l/OW 




0/57 O-i:/!) 


A10R8 


07570273 




H: I'XD MET n.M ODIOOHM 1% 1/HW 


?5<1H{) 


0757 ()?73 


A10R9 


0757-0438 




R:FX0 MET FLM 5. UK OHM 11 1/8H 


28480 


0757-0438 


AlORlil 


07570420 




H: EXD MET EI.M I0200HM 1% 1/OW 


?n>m) 


075/0470 


AiaRU 


0757 0273 




H: (-XO MET ELM OOlOOHM 1% 1/RW 




075/07/3 


A10RI2 


0757-0438 




RiFkO MET FLM 5. UK OHM 11 1/8H 


28480 


0797-0438 


M0RI3 


0683-0275 




R:FXD COMP 2.7 OHM 51 1/4H 


01121 


C8 27G5 


A10R14 


0683-0275 




R:FXD COMP 2.7 OHM 51 1/4W 


01121 


CB 27G9 


Aioai9 


0757-0438 


7 

1 


R:FX0 met FLM 5. UK OHM 11 1/8W 

■ 

' 

* 


28480 


0797-0438 



S(M‘ inti'oductiou to this st^ction fotordt'i’inu inronnutiiM^ 
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Model 184A/B Replaceable Parts 



Table 6-3. List of Manufacturers' Code 



Mfr 

Code 


Manufacturer Name 


Address 


Zip 

Code 


00000 


U.S.A. COMMOM 


ANY SUPPLIER OF U.S.A. 




002B7 


CEMCO 


DANIELSON, CONN, 


06239 


00853 


SANGAMO ELEf.rmC CO. PICKENS DIV. 


PICKENS. S.C. 


29671 


0'l12t 


ALLEN BRADLEY CO. 


MILWAUKEE. WIS,' 


53204 


01395. 


TEXAS INSTRUMENTS INC. SEMICONDUCTOR COMPONENTS DIV. 


. DALLAS. TEX. 


75231 


01538 


SMALL PARTS INC, 


COSTA MESA. CALIF. 


92626 


02114 


FEHROXCUBE CORP. 


SAUGERTIES, N.Y. 


12477 


02660 


AMPHENOL CORP. 


BROADVIEW. ILL 


60153 , 


027s35 


RCA SOLID STATE & RECEIVING TUBE DIV. 


SOMERVILLE, N..I. 


08876 


04605 


FISCHER SPECIAL MFG CO. 


CINCINNATI, OH. 


4520? 


' 04713 


MOTOROLA SEMICONDUCTOR PROD. INC. 


PHOENIX, ARIZ.' 


RSOOIJ 


04757 


OAK INDUS INC. SW DIV. 


crystallake.il. 


60014 


05B20 


WAKEFIELD ENGINEERING INC. 


WAKEFIELD, MASS. 


01HB0 


07263 


FAIRCHILD CAMERAS INST. CORP, SEMICONDUCTOR DIV, 


MOUNTAIN VIEW. CALIF. 


04040 


0HB06 


GE CO MINATURE LAMP PROD. DEPT. 


CLEVELAND, OH. 


44112 


09134 


TEXAS CAPACITOR CO, INC, 


HOUSTON. TEX. 


77042 


09353 


C&K COMPONENTS INC. 


NEWTON, MASS. 


0215R 


12040 


NATIONAL SEMICONDUCTOR CORP. 


DANBURY. CONN. 


06810 


15636 


ELEC TROl INC. 


NORTHRIDCE, CALIF. 


91326 


24226 


GOWANDA ELECTRONICS CORP, 


GOWANDA. N.Y. 


140^0 


24646 


CORNING GLASSWORKS 1C STYLE RES) 


BRADFORD. PA. 


16701 


27264 


MOLEX PROD, CO. 


DOWNERS GROVE, ILL, 


60515 


28480 


HEWLETT-PACKARD CO. CORPOI^lATE HO. 


YOUR NEAREST HP OFFICE 




30983 


MEPCO/ELECTRACORPIVAR RE.S) 


SAN DIEGO, CA, 


92121 


56289 


SPRAGUE ELECTRIC CO. 


N, ADAMS. MASS. 


01247 


66295 


WITTEK.MFG, CO. 


CHICAGO, ILL, 


60623 


70903 


QELDENCORP. 


CHICAGO, ILL. 


60644 


71400 


BUSSMANN MFG. DIV, MC GRAW-EDISON CO. 


ST. LOUIS, MO. 


63017 


71466 


UNION CARD DIV, UTD CORP. 


ATHOL. MASS. 


01331 


71744 


CHICAGO MINIATURE LAMPWORK.S 


CHICAGO. ILL. 


60640 


71785 


CINCH MFG, CO. DIV, TRW INC. 


ELKGROVE VILLAGE. ILL, 


60007 


72136 


ELECTRO MOTIVE MFG. CO. INC. 


WILLIMANTIC. CONN. 


06226 


72056 


INDIANA GENERAL CORP. ELECTRONIC DIV, 


KEASBEY, N.J. 


0HB3? 


72825 


EBY HUGH H. INC, 


PHILADELPHIA, PA. 


10, -44 


72982 


ERIE TECHNOLOGICAL PROD, INC. 


ERIE, PA. 


lFi512 


73734 


f COFRAL SCREW PRODUCTS INC. 


CHICAGO, ILL. 


60618 


75015 


LITTELFUSE, INC, 


■ DES PLAINES. ILL. 


60016 


76210 


MARWEDELCW 


SAN FRANCISCO, CA. 


94103 


78189 


ILLINOIS TOOL WORKS INC, 


ELGIN, ILL. 


60126 


79136 


WALDESKOHINOOH INC. 


LONG IS. CITY, N.Y. 


11101 


B0131 


ELECTRONIC INDUSTRIES ASSOCIATION 


WASHINGTON, D.C. 


200015 


82142 


AinCO SPEER ELECT. COMP, 


DU BOIS, PA. 


15801 


82309 


SWITCHCRAFT INC. 


CHICAGO. ILL. 


00630 


91506 


AUGATINC. 


ATTLEBORO, MASS, 


02703 


98291 


SEALECTRO CORP, 


MAMAflONECK, N.Y. 


10544 


90800 


DELEVAN ELECTRONICS CORP 


E. AURORA. N.Y. 


14052 



S('i> iitir'ixiudion to tiiih s«>i'tinn Coi' urdcrinK inr'irimiliori 
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Model 184A/B 



V, 



SECTION VII 



Manual Chaiir;es 



MANUAL CHANGES 





t-1. INTRODUCTION. 



7-2. TM^ section contains 



information required to 



backdate or update this manual for a specific instru- 
ment. Deacriptiop , of', kpeo.a aqd standard 

options ai'e alsfa in tliis section. 




MANUAL changes. 





7-4. This manual applies dir^tly to the instrument 
having the same serial prefix shown: oh the manual 
title page. If the serial prefix of your instrument is 
hot the same as the one on the title page, find your 
serial prefix in table 7-1 and make the changes to the 
manud Usted for that serial prefix. When making 
changes listed in table 7-1, make the change with the r 
highest number first. For example, if backdating 
changes 1 , 2, and 3 are required for your serial prefix, 
dd change 3 first, then change 2, and finally change 1. 

If the serial prefix of the instrument is not listed 
either on the title page or in table 7-1, refer to the 
enclosed MANUAL CHANGES sheet for updating 
information. Also, if a MANUAL CHANGES sheet 
is supplied, make all indicated ERRATA corrections. 



Table 7-1, Manual Changes 



Serial Prefix 


Make Changes 


1228A 


9 thru 1 


1242A 


9 thru 2 


1247A 


9 thru 3 


1301 A 


9^ thra 4 


1304A 


9 thru 5 


1424A 


9 thru 6 


1433A 


9 thru 7 


14a5A ■ ^ 

■ - 1 


9 



CHANGE 1 



Table 6-2, 

W6: Change to HP Part No. 06184-61613, CABLE: 
MAIN (RACK), Mfr. Code 28480, Mfr. Part No. 
00184-61613.' 

W6: Change to HP Part No. 00184-61601, CABLE: 
MAIN (CABINET), Mfr, Code 28480, Mfr. Part 
No. 00184-61601. 

: A3; Change HP and Mfr. Part Nos. to 00184-66603. 

A3R1: Change to HP Part No. 0757;Q431, R:PKD 
METFLM '2430 OHM 1% 1/8W, Mfr. Code 
28480, Mfr. Part No. 07h7-0431. 

A3CR5: Change to HP Part No. 1902-0766, DJODE: 
, breakdown 18.2V, Mfr. Code 28480, Mfr. Part 
Na 1902-0766. ' ' 



. L 



A3L1: Change to HP Part No. 9140-0179, COIL: 
CHOKE 22.0 UH 10%, Mfr. Code 28480, Mfr. 
Part No. 9140-0179. 

DELETE: A3C3, A3R2, A3R3, A3Q2, A3CR2, and 
A3CR4. 

Schematic 7, 

DELETE: A3C3, A3CR2, A3CR4, A3Q2, A3R2 and 
A3R3. 

A3R1: Change value to 2430. 



CHANGE 2 



l aoie xyzy 

A6: Change to HP Part No. 00184-66506, BOARD 
ASSY:GATE, Mfr. Code 28480, Mfr. Part No. 
00184-66606, 

A6CR12: Change to HP Part No. 1901-0040, 
DIODE:SILICON 30 MA 30 MW, Mfr. Code 
07263, Mfr. Part No. FDG1088. 

A6R66: Change to HP Part No. 0698-6667, R:FXD 
FLM 15 MEGOHM 2% IW, Mfr. Code 28480, Mfr. 
Part No. 0698-6667. 

DELETE: A6C24, A6CR13, A6R88, A6VR3, and 
A6VR4. 

Schematic 7, 

DELETE: A6C24, A6CR13, A6R88, A6VR3, AdVR4, 
and connection to CRT, pin 5. 



CHANGE 3 



Table 6-2, 

DSl: Change to HP Part No. 2140-0362, LAMP: 
INCANDESCENT 18-OV 0.026 AMP, Mfr. Code 
71744, Mfr. Part No. CM 7220. 

W6: Change to HP Part No. 00184-61620, CABLE: 
MAIN (RACK), Mfr. Code 28480, Mfr. Part No. 
00184-61620. 

W6: Change to HP Part No. 00184-61619, CABLE: 
MAIN (CABINET), Mfr. Code 28480, Mfr. Part 

No. 00184-61619. 

Al: Change to HP Part No. 00184-60001, POWER 
MODULE:LOW VOLTAGE, Mfr. Code 28480, 
Mfr. Part No. 00184-60001. 

AlTl: Change to HP Part No. 9100-1117, TRANS- 
FORMER:POWER, Mfr. Code 28480, Mfr. Part 



No. 9100-1117. 

AlAl: Change to HP Part No. 00184-66601, 
BOARD ASSY:LV RECTIFIER, Mfr. Code 28480, 
Mfr. Part No. 00184-66501. 
ffim-. A1A1R5: HP Part No. 0687-8211, R:FXD 
V pOMP 820 OHM 10% 1/2W, Mfr. Code 01121, 
Mfr. Part No. EB 8211. 
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Schematic 2> \ 

ADD; R6 (820 ohms). Connect R5 between pin 5 of 
J2 and 'unction of A1A1CR9 and AIAICRIO. Con- 
nect pin 5 of J2 to one side of LINE lamp DSl. 
Connect other lead of DSl to ground. Delete lamp 
driver winding of AlTl. 



CHANGE 4 

Figure 3-1, 

Delete: items G and H from rear panel. 
Paragraph 3-34, 

Delete: last sentence. 

Paragraph 3-70 and 3-71, 

Delete: title and entire paragraph. 
Paragraph 3-73, 

Delete: step d. 



Paragraph 5-15, step a, 

Delete: STD WRITE SPD. NORM 

Paragraph 5-40, step a, 

Delete: STD WRITE SPD. ... NORM 

Figure 6-2, detail B, 



Delete, S6 and Rll and attaching parts. 

Table 6-2, 

Delete: E4, MP112, MP113, MP114, Rll, S6, 
A8Q20, A8Q21, A8R60 through A8R64. 

A8: Change HP and Mfr. Part Numbers to 00184- 
66508 (2 places). 

MP93: Change HP and Mfr. Part Numbers to 
00184-60201. 

A8C9: Change to 0160-0155; C;FXD MY 0.0033 UF 
10% 200 VDCW; 56289; 192P56292-PTS. 

Figure 8-15, Pulse Circuit Component Identification; 

Delete Q20, Q21, R60 through R64. 

Figure 8-16, Schematic 6, 

Delete: A8vJ20, A8Q21, A8R60 through A8R64. 
A8C9: Change to 3300. ' . 

A8U1: Connect pin 9 to +5V. , 

Delete: Rll, S6, and associated Vidrin^^ 



CHANGE 5 



Table 6-2, 

A2: Change HP and Mfr. Part Numbers to 00184- 
66602. 

Delete: A2C2 thru A2C6. A2CR2, A2CR3, A2Q1, 
thru A2Q4, and A2R4 thru A2R11. 

A8: Change HP and Mfr. Part Numbers to 00184- 
66614. 

A8C10: Change to 0160-3466; C: FXD CER 100 PF 
10% 240 VDCW; 66289; C167F261F101KS22- 
CDH. 

Add: A8C16; HP Part No. 0160-3451; C: FXD CER 
0.01 UF +80 -20% 100 VDCW; 66289; C023B101 
F103ZS26-CDH. 

A8Q12: Change to 1854-0368; TSTR: SI NPN; 
28480; 1854-0358. 

Delete: A8Q22. 

A8R49: Change to 0757-0767; R: FXD PLM 43.2K 
OHM 1% 1/4W; 28480; 0767-0767. 



7-2 



A8R50: Change to 06933161; R: FXD MET FLM 
38.3K OHM 1% 1/8W; 28480; 06933161. 

A8R51: Change to 0767-0469; R: FXD FLM 160K 
OHM 1% 1/8W; 28480; 0767-0469. 

A8R58; Change to 0757-0466; R: FXD MET FLM 
IlOK OHM 1% 1/8W; 28480; 0767-0466. 

A8R59: Change to 2100-2517; R: VAR FLM 60K 
OHM 10% UN 1/2W; 28480; 2100-2617. 

Figure 313, Mode Switch Component Identification, 

Delete: A2C2 thru A2C5, A2CR2, A2CR3, A2Q1 
thru A2Q4, A2R4 thru A2R11. 

Remainder of A2 is unchanged. ; 

Figure 314, Schematic 5, 

Delete: A2C2 thru A2C5, A2CR2, A2CR3, A2Q1 
thru A2Q4, A2R4 thru A2R11. 

Change; Connection of ERASE switch (formerly 
connected to A2C2.) Connect directly to junction 
A2CR1/A2R2. 

Figure 315, Pulse Circuit Coniponent Identification, 

Replace with figure 7-1. 

Figure 316, Schematic 6, 

Change: Circuits to pins c and 4 on Ad per 
figure 7-2. 



CHANGE 6 



Table 6-2: 

MP42: Change HP Part No. and Mfr. Part No. to 
00184-00202. 

MP43: Change HP Part No. and Mfr. Part No. to 
00184-00203. 

MP80: Change HP Part No. and Mfr. Part No. to 
00184-00204. 

S2: Change to HP Part No. 3101-1786; SWITCH: 
SUDE SPDT; Mfr. Code 28480; Mfr. Part No. 
3101-1785. 



CHANGE 7 



• V ' . 



Table6-2: 

A7: Change HP Part No. an«) JMir. Part 
00184-66607. ' 

Add: A7C14; HP Part No. 0180-0218; CiFXl) 
ELECT 0.15UF IPJb ,35VDCW^ Mfr. Code 
28480; Mfr. Part No. 018(f-0218;;;; 

Add: A7R51; HP Part No, 0757-02tK); R:FXD MET 
FLM 6.62K OHM 1% i/8W; Mfr: Code 28480; 
Mfr. Part No. 0757-0200, ^ 

Delete: A7R76, 

Figure8-10;, ^ 

A7R?7: Delete connection from A7B2t & 
of A7R76/A7C13. Cpiiiieci;;^ 

Delete: A7R76: ant cohin(|ect,i6hB to — 1^ and to 

A7C13;' 

Add: A7RS1 i A7CR94A!7R66 tp . 

A7J2,pin^;V. \ " ' 

Add: A7C14 f^roffli ; jui>'ction of A7R61/A7J2, pin 3 

to gimmid.' ■ ,,, , ■ ■■ ■'I,;. " 



■■ ■ ,v ;; "■■■• ' ■ ■■■ ■ ; 

' , - ■ ' -t. " . : 
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CHANGE 8 

Table 6-2: 

A6: Change to HP Part No. 00184-66512; BOARD 
ASSY:GATE; Mfr. Code 2W80; Mfr. Part No. 
00184-66512. ' 

Delete: A6C28 and A6C29. 

Add: A6CK10; HP Part No. 1901-0040; DIODE: 
SWITCHING SOMA 30V MAX; Mfr. Code 28480; 
Mfr. Part No. 1901-0040. 

Delete: A6CR14, A6CR15, and A6CR16. 

Add: AeQll and A6Q12; HP Part No. 1854-0215; 
TSTR:SI NPN; Mfr. Code 80131; Mfr. Part No. 
2N3904. 

Add: A6Q13; HP Part No. 1853-0036; TSTR:SI 
PNP; Mfr. Code 80131; Mfr. Part No. 2N3906. 
Delete: A6Q24, A6Q25, and A6Q26. 

Add: A6R27; HP Part No. 2100-1618; V:VAR FLM 
1 MEGOHM lO'M) LIN 1/2W; Mfr. Code 28480; 
Mfr. Part No. 2100-1618. 

Add: A6R37; HP Part No. 0698-3162; R:FXD MET 
FIJM 46.4K OHM 1% 1/8W; Mfr. Code 28480; 
Mfr. Part No. 0698-3162. ' 

Add: A6R38; HP Part Nol 0698-3162; l^vFXD MET 
FLM 46. 4K OHM 1% l/,8W;,Mfr. Code ^848Q;' 
Mfr. part No.0698‘^3162. " ' , 

Add: A to; HP: Part No. 0)398-3162;, R;PXD MET , 
FLM 46.4K Ohm 1% 1/8W; Mfr. Co^e 28480; Mk ' 
Pa^^Nb. .0698-8162, ''V' ’ 

A^d: A6R40; HP iPart No. 069$-3'i62; H:FXb MET , 
PLM 46.4KVOHM 4%'H';#W;'. Mfr. Codb:2848ti;: ' 
'Mfr. Part:' No. 0898-3162. ; vVv‘';,- 

Add: A6R41; HP PoH' No. 0757-0449, R;FXD Ml ; . 
V 20li OHM 1% 4/8‘W; Mfr. Code 28480; 'MfL Pari 
No. 0757-044it^ 

■Add: A6R42:;HPPart 0684-10i:i; R;FXD,C0MP 
100 Ohm 10i» 1/4W;:' IMfr, Code 91121;, Mfr. 
PartNo.CRlOll. 

Addi A6R43; HP Part No. 2100-2650; R:VfR FLM 
I 200K OHM I0f/5i LIN 1/2^; M'fr. Code 28480; Mfr. 
Part No; 2100-2650. 

Add: A6R44; HP Part No. 0757-0465; R:FXD MET 
FLM lOOK OHM ife 1/8W; Mfr. Code 2848pj 
,'Mfr.PartNo.,07&7-0465. 

Delete A6R90 through A6R106: 

A8: Change to HP Part No. 00184;665l6i BOARD 
ASSYtPULSE CIRCUIT; Mfr. Code 28480; Mfr. 
i Part No. 00184-66516. 



A8C4: Change to HP Part No. 0180-0291; C:FXD 
ELECT l.OUF 109?) 35 VDCW; Mfr. Code 56289; 
Mfr. Part No. 150D106X9035A2-DYS. 

A8C5: Change to HP Part No. 0180-0197; C:FXD 
ELECT 2.2UF im 20 VDCW; Mfr. Code 56289; 
Mfr. Part No. 150D225X9020A2-DYS. 

Delete: A8Q23. 

A8R35: Change to HP Part No. 0684-6831; R:FXD 
COMP 68K OHM lO/o 1/4W; Mfr. Code01l2l; Mfr. 
Part No. CB 6831. 

A8R36: Change to HP Part No. 0684-1531; R:FXD 
COMP 15K OHM 10*ro 1/4W; Mfr. Code 01121; 
Mfr. Part No. CB1531. 

A8R37: Change to HP Part No. 0684-1031; R:FXD 
COMP lOK OHM lO*^) 1/4W; Mfr. Code 01121; 
Mfr. Part No. CB1031. 

Delete: A8R65. 

Figure 8-1 1» 

Replace with figure 7-3. 

Figure 8-12, 

Replace with figure 7-4. 

Figure 8-15, 

^place with figure 7-5. 

/Figure 8-16, 

Replace with figure 7-6. 

Figure 8-20, 

’ ^place with figure 7-7 



’i-i' . 



*) I 



CHANGES 

/Tilble 6-2, ■ „ ! 

A6: Change HP Part and Mfr Part No. to 
.,. b0i«4-665l»:;., ' ' " 

A6C!):„Changt; to HP Part N<>- OUiO-2403, C:FXD 
(;ER ] 500 I»F 2()'& ,,5K ' VIKJW, Mfr Code 72982, 

V: 'MfrHyrtNbi;i^iH-0;iAX5'K()-l52M. , 

A(>K26: Change to HP Part Ni.i' 0698-5678, Ft:FXD 
■'FLM 16.25 megohm 5% IW. Mfr Code 28480, 
Mir Part Np;:069H-5678. ' 

A6U90: Change to HP Part No- 0757-0145, R:FXD 
'rUBliLAR 750K OHM 1% 1/4W, Mfr Code 
a()9H:(, Mfr Part No. MF52Cl/4A'(b75():i-F. 

. Sehematie 4, 

A6C9: Change value to 1500 PF. 

A6R26; Change value to I6.25M- . 

A6.H90: Change value to 750K and delete asterisk. 
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Circuit boards have plateti through 
component holes. This permits solder 
ing from either side of the board. 
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Figure 7-L Change 5 Effect on Assembly A8 






■ii« !■! ■ ■- 


























































Manual Changes 



R58 
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Figure 7-2. 

Change 5 Effect on Schematic 6 
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Circuit boards have plated through 
component holes. This permits solder- 
ing ^Vom either side of the board. 
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Figure 7-3. Gate Amplifier Component Identification 
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Figure 7-4. 
Gate Amplifier 
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Figure 7-5, Pulse Circuit Component Identification 
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Figure 7-6, 
Pulse Circuit Schematic 

7-9 



_ 



.LL 







^M;,■;'::;'lv^'^■ '■';■!■ 1 A .fev';‘^-'~--''''''''' ■’ 

■•;• v*|:. ' ' - , . 



Model 184A/B 



STORAGE MESH 
COLLECTOR MESH 



l4^\.-§^! COLLIMATOR 

( 925 ) ^ 



FLOOD GUN ACCELERATOR 0 
FLOOD GUN GRID 0 







Figiwe 7-7. High'VoltcLge Power Supply Schematic 
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SECTION VIII 

SCHEMATICS AND TROUBLESHOOTING 



8>1. INTRODUCTION. 

8-2. This sectioh contains schematics, repair and 
replacement information, component identification 
illustrations, and troubleshooting and repair in- 
forn^ation. Table 8-1 defines symbols and conven- 
tions used on the schematics. The overall block 
diagram is located in Section IV. 

8-3. SCHEliaATICS, 

8-4. Schematics appear on right-hand pages that 
unfold outside the right edge of the manual. This 
allows viewing the schematics while referring to 
text and figures in another section of the manual 

8-5. The schematics are drawn primarily to show 
the electronic function of the circuit and instrument. 
A given schematic may include all or part of 
several assemblies. Schematics also include dc 
voltages and waveforms at helpful points. Informa- 
tion explaining the symbols and conventions used 
in these schematics is provided by table 8-1. 
Vr'tage measurement conditions applicable to each 
schematic are shown next to the schematic. 

8-6. Each sr’iematic is identified by a number. The 
number of the schematic is located in the lower 
right-hand corner near the figure number and title. 
These numbers are used to make it easy to trace a 
circuit that begins on one schematic and is continued 
on. another. When a cricuit leaves a schematic, it is 
identified with the code number of the schematic 
on which it is continued. Both schematics have the 
same circuit identification information such as 
voltage, function or circuit connection. 

8-7, REFERENCE DESIGNATIONS, 

8-8. The unit system of reference designations used 
in this manual is in accordance with provisions of 
the USA Standard Reference Designations for 
Electrical and Electronic Parts and Equipments 
dated March 1, 1968. Minor variations due to design 
and manufacturing practices not speci^cally covered 
by the standard may be noted. 

8-9. Each' electrical compone nt is identified by a 
class letter and number. This letter-number com- 
bination is the basic designation for each component. 
Components that are separately replaceable and 
are part of an assembly have, in addition to the 
basic designation, a prefix designation indicating 
the assembly on which the component is physically 



located. Components not located on an assembly 
will have only the basic designation and are listed 
in the replaceable parts list (Section VI) under 
chassis parts. 

•f 

8-10. All components within the shaded areas on 
the schematics are physically located on an etched 
circuit board and should be prefixed with the 
assembly number assigned to the board (e.g. resistor 
R23 on assembly A3 is referred to as A3R23). There 
may also be an R23 on several other assemblies, 
but the assembly designation will always be differ- 
ent (A1R23, etc.). 

8-11, COMPONENT LOCATION. 

8-12. All adjustments are shown in Section V, and 
mechanical and miscellaneous electrical parts are 
shown on exploded view drawings in Section VI. 
For ready reference, circuit assembly photographs 
are placed adjacent to the associated schematics. 

8-13. Circuit assembly photographs arc subdivided 
by a grid, and components within each subdivision 
are indexed to a location table near the photograph. 
A component can be easily located on the photo- 
graph by first referring to the table. However, 
reference designators are not complete on the 
assembly photographs. For the complete reference 
designator, prefix the assembly designation given 
in the photograph to eqch component designator. 

8-14. TROUBLESHOOTING. 

8-15. The most important prerequisite for success- 
ful troubleshooting is understanding how the instru- 
ment operates and correert usage of controls. ■ 

8-16. Equipment troubles are frequently due simply 
to improper front panel control settings. Refer to 
the operating instructions in Section III for a 
complete explanation of each control function along 
with typical operating instructions. Use the controls 
as a guide to help isolate a trouble to a specific 
area of the instrument. 

8-17. Troubleshooting is easier if more than' one 
symptom of a trouble is eyident. Observe the 
instrument and note all indications of faulty op- 
eration. If symptoms indicate more than one trouble, 
treat each problem individually and locate one 
trouble at a time. Don't waste time making random 
checks.' Follow the procedure presented here, and 
refer to other areas of information in this manual 
if necessary. 
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8-18. Make a thorough check of instrument perfor- 
mance. A complete procedure is given in Section V, 
and forms are included to record results. A trouble, 
such as incorrect vertical gain or sweep speed, may 
be due to lack of calibration. 

8-19. PRELIMINARY CHECKOUT. 

8-20. To help isolate malfunctions, perform the 
following checkout procedure: 

a. Check for improper control settings (refer to 
Section HI). 

b. Check for proper operation of accessory 
equipment. 

c. Visually inspect instrument for loose wire 
and cable connections. Check wiring to all board 
assemblies for proper connections. 

d. Visually inspect for burned, broken or 
chafed wires; charred or discolored components; 
and any other indication of physical damage. 

e. Check for proper power supply voltages and 
determine that fuses are not open. 

6-21. DETAILED CHECKOUT. 

8-22. If the trouble cannot be located using the 
preliminary checkout procedures, a detailed check 
of the circuits will be necessary. Troubleshooting 
charts, waveforms, and voltages are provicled to 
help in locating problem areas and components. 
The troubleshooting charts and waveforms are to 
be used to isolate the problem to a specific area. 
The voltages can then be used to locate the huilty 
component within the problem area. 

/VVVVVYYV 

> CAUTION < 

When taking waveform or dc voltage 
measurements, use extreme care to 
avoid shorting supply voltages or com- 
ponents. 

8-23. DC VOLTAGES. 

8-24. Dc voltages are shown on the schematics 
for active components (transistors, etc.). Condi- 
tions under which the typical voltages were taken 
are listed adjacent to each schematic. Since these 
conditions may differ from one circuit to another, 
always check the specific conditions listed. The 
conditions have been set up to permit the greatest 
amount of troubleshooting voltage information 
possible. 

8-25. WAVEFORMS. 

8-26. Waveform measurement points are placed 
on the schematics at helpful locations. The numbers 
inside the measurement point symbols are keyed 
to corresponding waveforms adjacent to the sche- 
matic. Conditions for piaking the waveform measure- 
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ments are also given if pertinent. Waveforms 
appearing during the store mode are shown in tables 
8-7 and 8-11. Waveforms appearing in the standard 
mode are shown in table 8-8. 

8-27. TEST POINTS. ^ 

8-28. Test points are shown on the sciiomatics 
and refer to specific test point pins which are a 
part of the etched circuit board assembly. 

8-29. POLARIZED COMPONENTS. 

8-80. As an aid to locating measurement points 
and identifying the proper orientation of compo- 
nents, a small dot etc^hed on the circuit board is 
used to guide the service technician. Use these 
points to assist you in making voltage and resistance 
measurement checks and as guidance in properly 
replacing components. 18ie dot is etched next to: 

emitter lead of each transistor, 
soiirce lead of KMT, 
cathode end of diodes, 
positive end of electrolytics. 

8-31. TROUBLESHOOTING TABLES. 

8-82. Trouoleshooting tips bre given in sevcTai 
tables. The tables are not intended as a fool-|)roof 
too! for pin-pointing every possible troubi(*. Some 
of the most common symptoms and probable faults 
are given. Before doing the clnicks, be sure that 
the symptom is valid by checking control settings. 
For example, what may at first appear as no display 
may really be a no-sweep problem. 

8-33. REPAIR AND REPLACEMENT. 

I 

H-84. The following paragraphs contain re- 
commended procedures for rttpair and replacement 
of defective components. A complete list of com- 
ponents, with Hewlett-Packard part numbers and 
ordering information, is in Section VI. (.a)ntaci 
the nearest HP Saies/Servi(;e office listed at the 
rear of this manual if satisfactory repair or opera- 
tion cannot be achieved. 

8-35. SERVICING ETCHED CIRCUIT BOARDS. 

Note 

Circuit board extender 01) 1 84-665] 8 is 
essential when servicing assembly A8 
in Model 184B instruments. 

8-86. Ktched circuit boards in this instrument have 
components mounted on one side of the board, 
conductive surfaces on both sides, and plated- 
through component mounting holes. Hewlett- 
Packard Service I^ote M-20E contains useful 
information on servicing etched circuit hoards. 
Some important considerations are as follows: 

a. Use a 87- to 47.5-watt, chisel-tip soldering 
iron with a tip diameter of 1/16 to 1/8 inch, and 
a small diameter, rosin core solder. 
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b. Components may be removed by placing the 
soldering iron on the component leads on either 
side of the board and pulling the component 
straight aWay from the board. If heat is applied 
to the component side of the board, greater care 
is required to avoid damage to the components, 
especially semiconductors. Heat damage may be 
minimized by gripping the lead with hing-nose 
pliers between the soldering iron and the compo- 
nent, thereby forming a heat sink. 

c. If a component is obviously damaged or 
faulty, clip the leads close to the component and 
then unsolder the leads from the board. 

d. Large components, such as potentiometers, 
may be removed by rotating the soldering iron from 
lead to lead while applying steady pressure to lift 
the part free. The alternative is to clip the leads 
of the damaged part and remove them individually. 

e. hixeessivo heat or force will destroy the 
laminate bond between the metal-plated surface 
(conductor) and the board. If this problem should 
occur, the lifted conductor may be cemented down 
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with a small amount of quick-drying, acetate- 
base cement having good insulating properties. 
Another method of repair is to \Holder a section of 
good conducting wire along the damaged area. 

f. Before replacing a compf>nent, heat the re- 
maining solder in the component hole and clean 
it out. Sharp-pointed metallic tools are not re- 
commended since they may loosen eyelets in boards 
or remove plating from the inside of holes on 
plated-through etched circuit boards. 

f « 

g. Tin and -shape replacement component leads 
to lit existing holes. 

h. Install the replacement component in the 
same position as the original. 

8-37. SEMICONDUCTOR REPLACEMENT. 

Semiconductor devices are available in a 
wide variety, of shapes and sizes. This can make 
it confusing to identify the leads. Examples of some 
of the most common , configurations are shown in 
figure 8-1. 
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8-39. When removing a semiconductor, use long- 
nose pliers as a heat sink between the device and 
the soldering iron. When replacing a semiconductor, 
ensure sufficient lead length U) dissipate soldering 
heat by using the same length of exposed lead as 
used for the original part. 

8-40. DETAILED TROUBLESHOOTING. 

8-41. The following troubleshooting tips are cate- 
gorized acrcording to the various areas of the in- 
strument. These tips can be helpful only after a 
trouble is localized to one of these areas. Read the 
theory of operation in Section IV to learn how a 
circuit should operate. With the aid of this in- 
formation, it is easier to discovtfr why a defective 
circuit is inoperative. Finally, make resistance 
checks to uncover the faulty component. If it 
appears necessary to calibrate the instrument, refer 
to Section V for the proper pro(x*dures. 

8-42. LOW VOLTAGE POWER SUPPLY. 



8-43. Fuses, test points for measuring regulated 
output voltages and voltage adjustment controls are 
located on the low voltage regulator assembly. 
Access to the assembly is obtained by removing 
the instrument rear panel. Each low voltage supply 
is fused. The i'uses are in series with the regulator 
transistors, and all regulated output power flows 
through the iuse for the respective' supply. 



8-44. Since the +I00V supplies an? current foid- 
ba^lji;, limited, and the M5V and ~”12.bV supplies 
'arg ciirrent limited, an open fuse generally in- 
dicates t(hat tn>uble exists in the regulator portion 
df' thiv fuse is open, check the series 

jegulathr' transistor, drivi^ transistor and com- 
^parator./,-,; ... , . ■■■ 



ri-4fl' ' 'iVoublt^^ the low voltage supply is 

facilitat(^d by rornbVing the p*^Wer supply from the 
pHcillpseppe. .This will providi? access to the p(>wer 
tra,hsf()i'iher;' nictifiers and filters. The procedure 
for removing the ppvv'er supply moflule is, explained 
later in this setriion of the maiiitpl , 




Lethal voltages are exposed . when the 
power supply; module is operated ()ut- ,.' ^’ 
side the ()scilli)sc()pe mainframe.: 



8-46. The Kl()0V' riup|dy should be checked first 
since all other supplies use it as a reference. Un- 
lii’g’blaW operation of all ^ (>f .fcluf. other 'supplies 
may be the result of a defective M()()V supply. 
Use the convenient, tbSt points to monitor the 
n^gpiafed. outpif a supply. If ^be,>:l:(K)y ^}uppfy 
is defective, verify operatioh of the reiereiKre 
supply which is reguiated by th<* fl volt zener diode?. 



8-47. HIGH VOLTAGE POWER SUPPLY AND REGU- 
LATOR. 

8-48. High voltage power supply problems, are 
usually indicated by no display, a display that is 
too bright, an arcing sound, slow trace shift, 
blooming, or sudden shifts in display intensity. 
Regulator problems may result in ho high voltage 
or excessive high voltage. 

8-49. Check the wavelorm at the collector of the 
high voltage oscillator tran.sistor if there is no 
high voltage. Normally, the oscillator output should, 
be a 50-kMz sine wave. If only one high voltage 
is absent, check the appropriate oscillator, rec- 
tifier and filter circuit. Refer to the trouble- 
shooting tables if high voltagi* is present hut not 
properly adjustable*. 




The CRT post-accelerator lead may have 
a high voltage present even if the instru- 
ment has been turned off for along time. 
Ground both C'RT and ILV. multiplier 
connections to discharge?. 

8 50. if no high voItag(? is present, <?heck the 
H.V. oscillator supply voltage. An unregulated 
^27V furnishes osciiiat<»r operating power. 'Ha? 
^27V power is fused, and the fuse is located on 
the MV. i)scillator assembly. With the high voltage 
multiplier disconneerted, the oscillator fre(pu*ncy 
will increase if the circuit is op<.*rating properly. 

8-51. The CRT i?athode and grid high voltage 
leads can be disconnected by rt*moving the CRT 
socket. This will further isolate tlu* trouble. If it 
is determined that the MV. multiplier is faulty, 
it must be repia(*ed as a compkde unit since* it 
is n sealed assembly. 

8-52. DISASSEMBLY INFORMATION. 

8-53. 'Ihe connections to ehdied circuit board 
assemblies are made by means of (|uuk-disconneet 
connectors. Thi;; permits rapid removal of the 
assembly without unsoId(?ring connections. Be sure 
to lift them off with a straight, direct pull. 

8-54. If it is necessary to remove an assembly for 
servicing or replacement, the following information 
will provide guidance in aocrornplishing this in a 
manner to prevent damage and facilitate removal 
and replacement. 

8-55. COVER REMOVAL. 

8-56. Use a Posidrive type screwdriver for re- 
moving cover screws. (See figure 8-2.) 





Model 184A/B 



Service 




Figure 8-2. Cover Removal 

8-57. Remove Model 1 84 A covers as Ibilows: 84)1. 



a. Ensure that l.ilNE power switch is OFF and 
disconnect power pliiK from ac line vsource. 

b. Remove four screws holding top cover from 
each side of instrument. 

c. Remove top cover by opening bottom end 
and pulling away from instrument. 

d. Remove rear access cover by releasing 
single quarter-turn fastener. 

8-58. Remove Model I84B covers as follows: 

a. Ensure that LINE powc^r switch is OFF and 
disconnect power plug from ac line source. 

b. Remove top cover, which ii: held in place 
with eight screws. 

c. Remove both side cov(‘rs. Each is held in 
place with six screws. 

d. Remove rear access cover by releasing 
single quarter-turn fastener. 

8^59. POWER MODULE REMOVAL. 

8-60. The low voltage power supply module in- 
cludes the power transformer, low voltage rectifier 
assembly, low voltage regulator assembly and the 
series regulators. The entire module is removable 
as a unit which can be further disassembled if 
desired. To facilitate servicing, the modqle may 
he simply disconnected and removed from the main- 
frame, or it may be operated outside the main- 
frame while connected to simplify troubleshooting. 



8-61. To remove the power module, lirst disconnect 
the ac line power input. Then ()roc(jed as follows: 

a. Remove bottom covers irom Model 184 A, or 
top anti bottom covers from Motlel .184 H. 

b. Set instrument on rear t‘nd. 

c. Itemove four screws located on underside 
of power module. 

d. Return instrument to horizontal position. 

e. On Model I84A remove two nuts from 
.screws extending into module fn>m bottom feed. 
On Model I84B removt' two sen^ws from horizontal 
cross brace to power module. 

f. Remove four rear schjwh. One screw is located 
near top and one near bottom of each series re- 
gulator heat sink. On Model 184 A, do not nunove 
screws holding rear feet to lieat sink. 

g. Remove module by grasping filter capaci- 
tors on each side and pressing toward rear oi' 
instrument. Be careful not to |nill module beyond 
length of c.>auecting cahh\ On Model 1 84 A, lift 
module to clear screws before removing. 

WARNING I 



Lethal voltages are (exposed when tlu^ 
power supply module is operated outside 
the oscilloscope mainframe. 

h. Disconnect two CRT iilament leads (brown 
wires) and power connection jack bel’ore completely 
removing module. 
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8-62. CRT REMOVAL AND REPLACEMENT. 

8-63. ''fo remove the CR3\ proceed as follows: 

WARNING 

To prevent personal injury, always wear 
a face mask or safety goggles when 
/ handling the CRT. Wear protective gloves 
and handle carefully. 

a. Disconnect ac power input and remove 
plug-ins. 

b. Remove all four covers from Model 184A 
or top and bottom covers from Model 184 H. 

c. On Model 184B, remove shield (two seniws) 
next to CRT post-accelerator lead. Shield is be- 
tween CRT and plug-in compartment. 




The CRT post-accelerator lead may have 
a high voltage present even if the instru- 
ment has been turned off for a long 
time. Ground both CRT and H. V. multi- 
plier connection to discharge. 

d. Remove Hexihle, three-conductor CUT 
lead from connector block. Do not attempt to re- 
move flexible lead from CRT. 

0 . Remove collimator button connection from 

CKW 

f. Remove connections from ('RT neck pins. 
Use long-nose pliers through access holes in (’irf 
shield and brackets. There are nine connections. 

g. Squeeze plastic light shield at midpoint on 
top and on bottom and remove it. 

h. Remove four screws holding metal bezel on 
front panel. 

1. lioosen clamp at roar of CItT. 

j. Carefully loosen and pry socket from (JltT 
base. 

k. Place one hand on Ciri’ face. With other 
hand' slide CRT forward and out oi' instrument. 
Bo earofiil not to damage CRT neck pin connect- 
ions. 

l. Gently clean any oxidation from neck pins, 
being careful to not bend pins or scratch glass. 

m. To replace CRT, reverse above procedure. 
(Before tightening clamp, align CR4' to place 
graticule lines square with oscilloscope frame. 
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8-64. After replacing the CRT, perform the adjust- 
ment procedure provided in Section V. 

8-65. HIGH VOLTAGE SUPPLY REPLACEMENT. 

8-66. The following procedure should be used when 
replacing the high voltage rectifier assembly, high 
voltage nuiltiplior assembly or high voltage os- 
cillator assembly. 

a. Remove Model 1 84 A top left cover and top 
rear panel or Model 184B left side cover and left 
rear panel. 

b. Remove cover to high voltage compartment 
(two screws). 

c. Disconnect two plug connectors from os- 
cillator assembly. 

d. Disconnect white (9), gray (8), and yellow 
(4) wires from gate and high voltage regulator 
assembly. 

e. Remove four screws from corners of high 
voltage rectifier assembly. 

f. Fteniove high voltage rectifier assembly 
from high voltage multirlier compartment. Plugs 
on attached wire.*^ will slide through hole in com- 
partment. 

I WARNING I 



Th(‘ (JRT post-accelerator lead may 
have a high voltage present t*ven if the 
instrument has been turned off for a long 
time. Ground lioth < -R4' and N.V. multi- 
plier Conni'ction to diseliargt*. 

g. Remove Hexible, three-conductor (JRT hsad 
from connector block. 

h. Disconnect yellow (4)' and green (5) wires 
from mode swihdi assembly. This releases connector 
block from instrument and (JRT, High voltage 
multiplier assembly is also free and can be removed 
i'rom supporting bracket. 

i. Remove two screws bolding liigh voltage 
oscillator assembly to its mounting bracket. 

j. Disconnect thrc'e s(|uare-pin connectors and 
two multi-pin connectors from underside of os- 
cillator circuit board. 

k. From top of instrument, remove one screw 
holding oscillator transistor to mounting bracket 
and from rear of instrument, remove screws holding 
remaining transistors to mounting bracket. (Two 
mica insulating washers are between each transis- 
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Table 8-1 . Schematic Notes 



Refer to MIL-STD -15-1 A for schematic symbols not listed in this table. 





O" 



• Etched circuit board 



“ Front-panel marking 



I = Rear-panel marking 

. = Front-panel control 
= Screwdriver adjustment 
= Part of 

= Clockwise end of vari- 
able resistor 

= IMo connection 



0 = 
5 = 









Field-effect transistor 
(P-type base) 

Field-effect transistor 
(N-type base) 

Breakdown diode 
(voltage regulator) 

Tunnel diode 

Step recovery diode 

Circuits or components drawn 
with dashed lines (phantom) show 
function only and are not intended 
to be complete. The circuit or 
component is shown in detail on 
another schematic. 






L,J 



I Tl 



r Waveform test point 
(with number) 

I 

= Common electrical point 
(with letter) not necessarily 
ground 

= Single-pin connector on board 



I 



Pin of a plug-in board 
(with letter or number) 



Coaxial cable connected 
to snap-on jack 



(925) = 



Wire colors are given by 
numbers in parentheses 
using the resistor color code 

[ (925) is wht red grn 1 



0 - Black 

1 - Brown 

2 - Red 

3 ■ Orange 

4 - Yellow 



5 - Green 

6 - Blue 

7 - Violet 

8 - Gray 

9 - White 



Switch wafers are identified 
as follows: 



IF IR 



3F 3R 







Coaxial cable connected 
directly to board 



Wire connected to pressure-fit 
socket oh board 



= Main signal path 



r Primary feedback path 
- Secondary feedback pa^h 



= Optimum value selected 
at factory, typical 
value shown; part may 
have been omitted. 

Unless otherwise indicated: 
resistance in ohms 
capacitance in picofarads 
inductance in microhenries 



2F 2R 



8-8 





Model 184A/B 



Service 



Table 8*2. Miscellaneous Troubleshooting Tips 



Symptom 


Suggested Checks 


Intermittent deflection. 


Check for loose or corroded connections to CRT neck pins. 
Check for intermittent open in deflection leads. 


Intensity variation 
causes trace shift 


Check for open deflection lead in axis affected. 

if trouble is in vertical axis, chehk vertical plug-in connector and 

mating connector in oscilloscope. 


No output from gate or 
sweep output jacks. 


Check emitter follower for output affected. 

Check circuit interconnections (cables, connectors). 


Improper 2-axis 
modulation. 


Check normal operation with plug-ins installed. 
If OK, check connections and check inputs. 


CRT trace develops 
distortion over long 
period. 


Instrument may have been subjected to high magnetic field, magnetizing 
CRT elements. 

Possible CRT malfunction. 


Improper deflection. 

1 


If symptom is apparent in both vertical and horizontal axes, check 
high voltage. 

If H.V. is low, expanded display results. 

High H.V. causes contracted display. 

Vertical axis only: check vertical plug-in, deflection leads and connectors. 
Horizontal axis only: check with replacement time base plug-in. If OK, 
problem is in time base plug-in. Otherwise check oscilloscope horizontal 
amplifier, deflection leads and connectors. 



lor and mounlin^^ bracket.) 1’his step may be ornittc'd 
and transistors lei’t mounted if d(vsired. If left in 
place, exorcise care to properly seat transistors in 
sock(‘ts when replacinK board, 

L Oscillator assembly may be removed by 
pulling it straight out, being careful to distmgage 
transistors from tbeir sockets without bending leads 
if not previously unmounted. 



m. To assist in ht'at transfer, from oscillator 
transistors to chassis, good thermal contact is 
required to mounting surfa<‘e. (!oat both sides of 
each mica insulating washer with Dow (^>rning T> 
silicone compound or e(|ui valent before fastening 
transistor to chassis. Dow (^>rning 5 compi>iind is 
jwailable from I l(‘wlett Dackanl; ord(*r IIP l^irt No, 
HbOO-ODf)!). 
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Table 8-3. Low Voltage Power Supply Troubleshooting Tips 



Symptom 


Suggested Checks 


All supplies low or 
high and unregulated. 


Check +100V supply and A1A2VR2. 

Check ac input line voltage and position of rear-panel SELECTOR switch ( 1 15 or 230V). 
I rlOOV supply is used as reference for —100V, +15V, —12.6V supplies, A1A2VR2 
provides reference voltage foi +100V supply). 


One supply high and 
.unregulated with 
high ripple. 


Check comparator and series regulator. 


One supply low. 


Check comparator. 

Check for excessive current drain. 


No output from one 
supply. 


Check fuse. 

Check regulator. 

(Supplies are current limited. Fuse will not open due to shorted load.) 


Open line fuse. 


Check rectifier diodes. 

Check ac line vpjtage and position of rear panel SELECTOR switch. 
Check filter capacitors. 

Check power transformer. 



/ 



Table 8-4. Low Voltage Power Supply Voltage Measurement Conditions 

1. Plug-ins not installed. 

2. LINE power ON. 

3. Line voltage 1 1 5V or 230V ac. 

/ 

4. All dc voltages are referenced to ground. Use chassis ground 
or soldering lug ground located on LV rectifier board. 

5. All dc voltages measured with HP Model 414A Auto 
Voltmeter (100 — megohm input impedance). 



i 
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Figure 8-7. 

Low-voltage Power Supply Schematic 
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Table 8-5. Horizontal Amplifier Voltage Measurement Conditions 

1. Plug-ins not installed. 

2. Line power ON. 

3. No signal input. 

4. Set controls as follows: 

INTENSITY ....... ' fully ccw 

FOCUS ccw 

POSITION centered 

DISPLAY ext cal 

MAGNIFIER XI 

5. All voltages referenced to ground. 

6. All voltages measured with HP Model 414A Auto Voltmeter 
(100 - megohm input impedance). 



SI 



(4) 







(94) 



104 A/B-R-7A 
CHANOEO 9 -IB-74 



Figure 8-9. Display Switch Component Identification 




P/0A7 


CHASSIS 


Cl-13, 15-22, 25 

cm-io 

rvoji-5 

Ki 

LI-4 

01-15 

R 1-50,52-62 
SI 


Ci 

fli 

J6 

S2,4 

A5SI 

ASRI 

W2 



deleted; A7;C(4,R5I;A5WI 



Figure 8-10. 
Horizontal Amplifier Schematic 
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Table 8-6. Gate Amplifier Voltage Measurement Conditions 

1. Plug-ins not installed. 

2. LINE power ON. 

3. No signal input. 

4. Set controls as follows: 

INTENSITY fully ccw 

FOCUS ^ully ccw 

POSITION .............. fully ccw 

DISPLAY ext cal 

MAGNIFIER XI 

operating mode STD 

5. For voltages shown in parenthesis^ set INTENSITY 
to obtain +20V at collectors of A6Q6 and A6Q7 
and set operating mode to FAST. 

6: All voltages referenced to ground. 

7. All voltages measured with HP Model 414A Auto 
Voltmeter (100-megohm input impedance). 



(-'ROM AIU2. PIN? 

j [^”NTlN*GiTY^ 



I AXIS' 1^1 , 

[ INPU T 



10 



SWEffP 

CONTROI. 




INTENSITY 



NOTES; 



1. INSTRUMENTS RAVING CM EQUAL 
TO 43PP.H32 EQUAL 
ANDAtdflK RfSISTUHOETWEEN 
UOBASEANQMTiVFIATSHDULa 
HE REWORKED TQ CONFORM TO 
THISSCHEMATIC THE INITIAL 
REPLACEMENT OF THESE COMPONENTS 
MUST QE DONE CONCURRENTLY. 



9 

H2 S*— J- 
IOkS' (958 



TO A6JI, 
PIN 9 

4 



Figure 8-12. 
Gate Amplifier Schematic 
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Tabl^r 8-7. Standard Mode Troubleshooting Measurements 



Table 8-9. Conventional Mode Troubleshooting Measurements 




1 REF 

1 DESIG 


GRID 

LOG 


REF 

DESI6 


GRID 

LOC 


REF 

DESIG 


GRID 

LOC 


REF 

DESIG 


GRID 

LOC 


Cl 


C-3 


J1 


B-3 


R2 


C-4 


R8 


A-2 


C3 


A-2 


Qi 


B-3 


R3 


C-4 


R9 


B-3 


C5 


B-1 


Q2 


B-3 


R4 


A-2 


RIO 


A-4 


cm 


C-4 


Q3 


A-3 


R5 


A-1 


R11 


A-4 


CR2 


B>2 


Q4 


A-4 


R6 


B-3 


SI 


D-4 


CR3 


A-4 


R1 


C-4 


R7 


A-2 







1. Plug-ins not installed. 

2. Set Model 184A/B controls as follows; 

a. PERSISTENCE . . . . fully ccw 



b. INTENSITY fully ccw 

c. operating mode . STD 

3. Level: H = >+2.4 V; L - >+0.4V. 



Measurement 

Point 



U5 pin 3 
12 
13 

U2 pin 9 
10 
11 
8 
6 



Level 




Measurement 

Point 



U3 pin 1 
2 

3 

4 
13 
6 
12 



Level 




Measurement 

Point 



U4 pin 1 
4 
9 
11 
12 

Junction of 
A8CR2 and 
A8CR3 




Table 8-8. Standard Mode Waveforms 



1. Plug-ins not installed. 

* * 1 


^ b. INTENSITY 




2. Set Model 184A/B controls as follows: ' . 


c. operating mode 


STD 


a. PERSISTENCE fullyccw 







(25USEC 





+5.75V 



I- — tSSUSEC 1 





14.5V 



2HUSEC 



h laSUSEC 1 

\77 AiOIO. 81 



A8U1, PIN6 



V 



A8U5.PIN 10 



U— I25USEC • - j 



L 125USEC 1 




+ 5.75V 




1* 125USEC — -j 



fO.IV 




28USEC 




«s5V . 



+ 3.3V 



1. Plug-ins not installed. 

2. Set Model 184A/B controls as follows: 

a. PERSISTENCE fully ccw 

b. INTENSITY fully ccw 

c. operating mode CONV 

3. Level; H = >+2.4V; L =<+0.4V. 



Measurement 

Point 


Level 


U2 pin 9 


L 


10 


H 


11 


H 


8 


H 


h 


L 


U3 pin 6 


L 


12 


H 


U4 pin 4 


L 


Junction of 




A8CR2 and 




A8CR3 


-30V 



Table 8-10. Fast Mode Troubleshooting Measurements 




1. Plug-ins not installed. 

2. Set Model 184A/B controls as follows: 

a. PERSISTENCE fully ccw 

b. INTENSITY . .’^1 fullyccw 

c. operating mode . . FAST 

3. Level: H = >+2.4 V; L = <+0*4V. 



Note 

Waveforms shown in table 8-8 apply for 
operation in FAST mode. However, the ' 
pulse amplitude applied to the storage 
mesh is reduced in this mode (wave- 
forms 5 and 6). 



Measurement 

Point 


Level 


U3 pin 1 


H 


2 


H 


3 


L 


4 


L 


13 


H 


6 


H 


12 


L 


U2 pin 9 


H 


10 


L 


11 


H 


8 


H 


6 


L 


U4 pin 4 


L 


1 


H 


9 


L 


11 


H 


12 


H 


Junction of 
A8CR2and 
A8CR3 


s^+4V 







A8U5.PIN 1 



AU05. COLLECTOR 



STORAGE MESH. PINA 



Figure 8-13. Mode Switch Component Identification ■ 
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Table 8-1 1. Store Mode Troubleshooting Measurements and Waveforms 




Service 



>ISV 




FtHACE AUGfTn 



M 


CHASSIS 


A7 


PS 


LI, 2 


C23, 24 


cm3 


R6, 8, 9 


P/0J1 


j> 


P/0 A9 


QT6, 17 


Q!-4 




R63-7S 


fllM 




UT . 


5? 





, Figure 8-14. 
Mode Switch Schematic 
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Table 8>12. Standard/Store Mode Troubleshooting Measurements 



Measurement 

Point 



U4 pin 8 

9 

10 
11 
12 
13 
1 



1. Plug-ins not installed. 




2. Set Model 184A/B controls as follows: 


1 


a. PERSISTENCE 


. . . fully ccw 


b. INTENSITY 


. . . fully ccw 


c. STORAGE TIME . 


. . . fully ccw 


d. operating mode 


STD/STORE 


3. Level: H = >+2.4V; L = <+0.4V. 





U2 pin 6 
11 
8 




Table 8-13. Fast/Store Mode Troubleshooting Measurements 



1. Piug-ips not installed. 




Measurement 

Point 


2. Set Model 184A/B controls as follows: 




U4 pin 8 


a. PERSISTENCE 


. . . . fully ccw 


9 

10 


b. INTENSITY 


. . . fully ccw 


1 


c. STORAGE TIME 


. . . fully ccw 


U3 pin 1 
4 


d. operating mode 


FAST/STORE 


13 

2 


3. Level:'H=>+2.4V;L = <+0.4V. 




3 
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1 



REF 

OESIG 


GRID 

UOC 


REF 

DESI6 


GRID 

LOG 


^ REF 
DESI6 


GRID 

LOG 


REF 

DEStG 


GRID 

LOG 


, REF 
DEStG 


GRID 

LOG 


' REF 
DESIG 


GRID 

LOG 


REF 

DESIG 


GRID 

LOG 


REF 

DESIG 


GRIP 

LOG 


Cl 


B'3 


CR2 


B-5 


Q10 


E-4 


R2 


B-3 


R16 


E-3 


R30 


0-5 


R44 


F-4 


R58 


C-2 


C2 


C-3 


CR3 


A-3 


Q12 


E-5 


R3 


B-2 


R17 


0-2 


R31 


C-5 


R45 


E-4 


R59 


C-1 


C3 


E-3 


CR4 


A-4 


Q13 


D-3 


R4 


B-U 


RIB 


0-2 


R32 


B-4 


R46 


F-4 


R60 


E-3 


C4 


B-4 


CR5 


A-5 


Q14 


E 2 


R5 


B6 


R19 


D-2 


R33 


C-4 


R47 


C 5 


R61 


E-3 


C5 


B-4 . 


CRB 


E-2 


Q15 


E-2 


R6 


A-3 


B20 


D-1 


R34 


A-4 


R48 


D-5 


R62 


E-3 


C6 


E-4 


LI 


E>4 


Q16 


0-2 


R7 


A-3 


R21 


El 


RS5 


B-4 


R49 


E-5 


R63 


F 3 


C7 


E<4 


Q1 


B-3 


Q17 


B-4 


R8 


B-1 


R22 


C-2 


H3B 


B-G 


H50 


D-5 


R64 


E-3 


C8 


C-5 


Q2 


C-3 


Q18 


D-2 


R9 


A-3 


R23 „ 


D-2 


R37 


A-4 


R51 


C-5 


R65 


A-3 


C9 


D-4 


Q3 


A-2 


Q19 


E-5 


RIO 


8-1 


R24 


E-1 


R38 
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R52 


D-4 


U1 


C-4 


CIO 


D-5 


Q4 


B-2 


Q20 


E-3 
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A-2 


R25 


F-1 


R39 


D-3 


R63 


E-4 


U2 


D-3 


C11 


F-5 


Q6 


A-3 


Q21 


F-3 


R12 


A-2 


R26 


E-2 


R40 


D-2 


B54 


E-4 


U3 


C-2 


Cl 2 


f4 


Q6 


A-4 


Q22 


F-6 


R13 


A-3 


R27 


F-2 


R41 


D-2 


R65 


F-5 


U4 


D-4 


C13 


D-2 


Q7 


B-4 


Q23 


B-4 


R14 


C-4 


R28 


F-2 


R42 


E-5 


R66 


E-2 


U5 


C-3 


C14 


C-5 


Q8 


C-4 


R1 


B-3 


R15 


D-3 


R29 


F-2 


R43 


F-3 


R57 


B-2 


VR1 


D-1 


CRl 


B-3 


Q9 


E-4 
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Circuit boards have plated throujh 
component holes. This permits solder- 
ing from either side of the board. 



E c B 



.ficibui 



\Om 



kIcc i. 



111 R4 



'iiS 



(UNDER) 



J2 

(UNDER) 






A3 



184 A/S-A-I4A 
(Changed 09-74) 



Figure 8-17. H. V. Oscillator Component Identification 




Figure 8 - 18 . H. V. Multiplier Assembly 
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Table 8-14. High Voltage Power Supply T roubleshooting Tips 



Symptom 


Suggested Checks 


No high voltage. 


Check oscillator power supply fuse. 

Check oscillator components: transistor; H.V. transformer, 
diodes, etc. 


Voltage too high. 


Increased resistance in regulator feedback loop. 




Check H.V. adjustments. 

Check regulator components and feedback loop. 


Voltage too low. 


Decreased resistance in regulator feedback loop or CRT loading 
supply. 

Check H.V. Adjust. 

Check regulator components and feedback loop. 



Note 

Refer to CRT intensity troubleshooting 
tips for additional checks. 



« 9 ) 




A4 



Circuit boards have plated through 
component holes. This permits solder 
ing from either side of the board. 



Figure 8-19. H. V. Roctitier Componont Id(?ritification 
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5 
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A3 
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A1 


CHASSIS 


1 Cl 
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Tl 


.114 W6 




u;2 



, Figure 8-20. 

High Voltage Power Supply Schematic 
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Circuit boards have plated through 
component holes. This permits solder- 
ing from either side of the board. 




1 

(4) 


1 

(2) 


1 

(4) 


1 

(9) 


COAX. 


COAX, 
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COAX. 




REF 

DESI6 



REF 

DESI6 


GRID 
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REF 

OESIG 


GRID 

LOC 


Q2 


C-3 


R^ 


0-3 


Q3 


0 3 


R8 


0-3 


Q4 


F3 


R9 


0-3 


R1 


B-3 


RIO 


F-A' 


R2 


B-3 


R11 


F-4 


R3 


B-3 


R12 


F-3 


R4 


C-3 


R13 
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R6 


C-3 
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A-3 


R6 


C-3 


R15 
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Figure 8-21 . Sweep Gate Amplifier Component Identification 
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Symptom 
Low intensity 



Table 8-15. CRT Intensity Troubleshooting Tips 

Suggested Checks 



High intensity. 



Flickering intensity. 



Check CRT. 

Check intensity limit adjustments, 

Check low voltage supplies. 

Check high voltage supply. 

Check gate amplifier. 

(See notes below for additional tips.) 

Check H.V. power supply diodes. 

Make checks listed for low intensity. 

Check CRT for grid-cathode leakage. 

Check CRT for open grid circuit. 

(See notes below for additional tips.) 

Check high voltage supply for arcing. 

Check high voltage leads for arcing. 

Check CRT for loose connections to pins. 
Check CRT fo*^ possible intermittent internal 
connection. 

Check high voltage regulator for intermittent 
components or connections. 

Check high voltage supply for intermittent 
components or connections. 

Check oscillator connections. 

(See notes below for additional tips.) 



WARNING 



Lethal voltages are exposed when oscilloscope is operated with the H.V. power supply cover 
removed, or the CRT post-accelerator lead disconnected. 

Note 1 

When troubleshooting the high voltage power supply or CRT, it is helpful to isolate the CRT. 
Do this by disconnecting CRT base socket and post-accelerator high voltage connection. 

With CRT disconnected, the high voltage circuit is not loaded by the CRT if it is at fault, 
and the CRT is protected if the high voltage supply is faulty. 

Note 2 

The.CRT may be checked to determine if grid-cathode voltage is correct. Use a high-impedance 
voltmeter (VTVM) which has isolated input terminals to measure grid-cathode voltage. 

VTVM should be insulated for at least 3 kV. 

(Voltmeter input terminals must be isolated from ground, i.e.: floating, since grid and cathode 
are at high voltage in relation to ground.) 

In the STD mode and with INTENSITY control set for maximum intensity (fully cw), grid 
should be more negative than cathode by about 20V. With control set for minimum intensity 
(fully ccw), grid should be more negative than cathode by about 70V. Operating in the FAST 
mode, grid should be more negative than cathode by about 20V at maximum intensity setting 
and more negative by about 100V at minimum intensity setting. 

Note 3 

In checking for cause of excessive high voltage, remernber that increased resistance in the 
feedback regulator loop will result in increasing the HiV. oscillator output. High voltage 
output from the supply will therefore be increased, cl^nversely, low output from the high 
voltage supply will result if the feedback loop resistarie^i* is lower than normal. Low voltage 
can also be the result of increased loading. 
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Figure 8-24. 
Calibrator Schematic 
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Figure 8-25; Time Base Plug-in Connections 




ANUAL CHANGES 




MANUAL IDENTIFICATION^ 


Model Number: 


184A/B 


Date Printed: 


FEBRUARY 1977 


Part Number: 


00184-90904 




This supplement contains iihportant information for correcting manual errors and for adapting the 
to instruments containing improvements made after the printing of the manual. 

To use tjhis supplement: 
iVfake all ERRATA corrections. 

Make all appropriate serial number related changes indicated in the tables below. 



I. lual 



Smiil Ptefix or Number 

1916A 






Make Manual 
1 



Serial Prefix or Number 



Make Manuiil ChanKeH 



201 7A 


1,2 


2Vi9A 


1.2,3 





A NKW ITKM 



ERRATA 

Paragraphs 1-21/1-22. OPTIONS. 

Change OPTION 005 paragraph as follows; 

OPTION 005. This option offers a fast storage CRT and viewing hood. Change 
table 1-1. specifications, to read: Storage Writing Speed. Fast (Option 005): 
400 cm/ usee (to be viewed using hood MP1 1 8). paragraph 5-39, step t, change 
the frequency to 34 MHz. In paragraph 5-39, step u, add: and set MAGNIFIER 
to X5. Refer to Section VI for the HP Part No. for the Option 005 CRT and viewing 
hood, MP118. 

Paragraph 5-39. CoHimation and Writing Rate Adjustment. 

Change step e as follows; 

0 . Adjust STD COL ADJ A8R21 so that display area is filled at most uniform 
brightness level to within < 1 mm on any two sides or < 2 mm on any single side. 
Table 6-2. Replaceable Parts, 

Change: MP98 (COUPLER: SHAFT) HP and Mfr Pari Nos. to 1500-0497. 

Add: MP145. HP Part No. 0905-0779, GASKET: LIGHT SEAL. Mfr Code 28480. Mfr 
Part No. 0905-0779. 



NOTE 

Munuiil chunge 8upplumont» nro revimid an oftim as naceHHury to koep nianualH a» current and accurate as possible. Hewlett-Packard 
recommends that you periodically reciuest the Intest edition of this supplement. F ee copies are avnibible from all HP offices. When 
re(|iiesting copies quote the manual identification information from your supplement, or the model number and print date from the 
title piiKe of the manual. 
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Add: MP146, HP Part No. 1520-0063, FOAM STRIP ( CRT STABILIZATION), Mfr Code 
28480, Mfr Part No. 1620-0063. 

Add: MP1 47. HP Part No. 5020-8767, BRACKET: SUPPORT (LV PWR MODULE). Mfr 
Code 28480, Mfr Part No. 5020-3767. 

Change: A1E1 (XSTR INSULATOR) HP and Mfr Pari Nos. to 0340-0875. 

Change: A1MP7 {LVPS SPACER) HP and Mfr Part Nos. to 2360-0139. 

Page 8-21. Figures 8-15 and 8-16, 

Replace Figure 8-15 with page 3 of this change sheet and Figure 8-16 with page 4 of this change sheet. 

CHANGE 1 

Table 6-2, 

Add; MP148, HP Part No. 2190-0018, Qty 2. WASHER-LK HLCL NO. 6 .14MN-ID, Mfr Code 28480, 
Mfr Part No. 2190-0018. 

Add: MP149, HP Part No. 2360-0195, Qty 2, SCREW-MACH 6-32 312-IN-LG PAN-HD-POZI, Mfr 
Code 28480. Mfr Part No. 2360-0195. 

Add; MP150, HP Part No. 3050-0010, Qty 2. WASHER-FL MTLC NO. 6 .147-IN-ID, Mfr Code 28480, Mfr 
Part No. 3050-0010. 

Change: LI , HP and Mfr Part Nos. to 01 741 -66001 . 

Change: MP41, HP and Mfr Part Nos. to 00181-00605. 



CHANGE 2 

Table 6-Z 

Change: A3, HP and Mfr Part Nos. to 00184-66522, 

Change: A7, HP and Mfr Part Nos. to 00184-66524. 

Change: A2, HP and Mfr Part Nos. to 00134-66523. 

Change: A6, HP and Mfr Part Nos. to 00184-66525. 

Change; W6 (Cabinet), HP and Mfr Part Nos. to 00184-61632. 

Change: W20, HP and Mfr Part Nos. to 00184-61624. 

Change: W21, HP and Mfr Part Nos. to 00184-61630. 

Change: A3J1, HP Part No. to 1251-6133 and Mfr Part No. to 09-72-1111. 

Change: A3J2, HP Part No. to 1251-6011 and Mfr Part No. to 09-70-1051. 

Change. A7J1, HP Part No. to 1251-6012 and Mfr Part No. to 09 70-1081. 

Change: A7J2,3,4,5, HP Part No. to 1251 -6101 and Mfr Part No. to 09-70-1041. 

Change: A2J1, HP Part No. to 1251-6015 and Mfr Part No. to 09- /0-1121. 

Change; A6J1,2, HP Part No, to 1251-6013 and Mfr Part No. to 09-70-1151. 



A CHANGE 3 

Page 4-4. Figure 4-5, 

Change the reference to 5 kV on tl'ie post accelerator of the CRT to 7 kV 

Page 4-8. Paragraph 4-69, 

Change: 5 kV to 7 kV, 

Page 4-8 Paragraph 4-72, 

Change: 5 kV to 7 kV, 

Table 6-2, 

Change; First A9 to 00184-61104, MULTIPLIER ASSY: HV, 28480, 00184-61104 
Delete: Second A9, 00184-61 103 

Page 8-23. Figure 8-20, 

At the CRT post accelerator, on the right end of the CRT, change 5 kV to 7 kV. 
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